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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications. the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector. public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


repeaters. and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10. 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness. industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


RADIO COMMUNICATIONS 
Land Mobite Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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Network Switches 


Multiple switch systems 
Multiple channel switches 
Single-site operations 
WindowsNT platform 
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System Management 


Emergency access 
System access priority 
Wide-area roaming 
WindowsNT platform 
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Repeaters 
Digital 
Analog 


Compact modular design 
175/75W RF output levels 


WEFlohnson 


Your Supplier of Choice 


299 Johnson Ave., Waseca, Minnesota 56093 
1-800-328-3911 © 507-835-6222 © Fax 507-835-8356 © www.efjohnson.com 
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tents granted for this design, our omnidirec- 
tional collinear array antennas add a new dimension to 
conventional base station antenna coverage. The true 
corporate-feed design improves pattern control, allowing 
higher gain from a shorter antenna. 
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Scanning... 


Congratulations to Thera Bradshaw, 
the new second vice president of the 
Association of Public-Safety Commu- 
nications Officials—International 
(APCO). She was elected at the 
organization’s August national confer- 
ence in Minneapolis. Bradshaw will 
advance, one year at a time, to first vice 
president, president-elect and president. 

At least two trade associations, 
APCO and the National Emergency 
Number Association (NENA), repre- 
sent employees of public safety agen- 
cies involved in telecommunications. 
The Texas APCO and NENA chapters 
work together to conduct a combined 
state convention. APCO and NENA 
have about 30% of their members 
in common. 

Yet, the associations sometimes 
find themselves on opposite sides of 
an issue. NENA, for example, wants 
to keep the Phase IT wireless tele- 
phone location standard as it is—with 
location information developed by the 
network—and APCO wants to con- 
sider modifying the standard to allow 
location information to be provided 
by the wireless telephone handset. 

In 1995, Bradshaw served as presi- 
dent of NENA. Her acceptance by both 
organizations may help when opportu- 
nities arise for the two to cooperate in 
adopting similar proposals for govern- 
ment and industry consideration. She 
envisions cooperation beyond national 
borders, though: “[ want to further our 
goals through others building strong 
partnerships around the world with gov- 
ernment and industry organizations,” 
she said. 

Meanwhile, Glen Nash moves up to 
first vice president; Lyle Gallagher 
moves up to president-elect; and Joe 
Hanna advances to president of APCO, 
as Jack Keating finishes his year as 
president and four years on the board of 
officers. Congratulations to the officers 
moving up and to Keating on his 
completion of service on the board. 


Lex Lutter, chief of the Tulsa 


Airport’s Information and Communica- 
tions Section, was not successful in his 
bid for second vice president. The asso- 
ciation has benefited from the time he 
has volunteered for association commit- 
tees, task forces and conferences during 
his 10 years in APCO. 


Enter ‘Securicor Wireless’ 

What changes are in the offing for 
Intek Global, now that it has become a 
subsidiary of Securicor? 

Securicor has been Intek Global's 
backseat driver since it acquired 62% 
of the company’s shares in December 
1996. Roger Wiggs, Securicor’s chief 
executive, installed Robert Shiver on 
Intek Global’s board of directors and 
then moved him up to chief executive 
in 1997. Under rules for governance 
of public U.S. companies, Securicor’s 
management wasn’t supposed to pick 
up the phone and ask (or tell) Intek 


Global’s managers what to do. It had 
to relay instructions through its board 
members, otherwise it would be 
riding roughshod over Intek Global’s 
minority shareholders. Now, Securicor 
can direct Intek Global’s operations as 
closely as it wants. In fact, the com- 
pany name is slated to be changed to 
Securicor Wireless. 

One step taken right after Securicor 
bought the remaining shares was to re- 
duce employment at Intek Global’s Kan- 
sas City, MO, operations center and 
among the sales force in the field. Anes- 
timated 28 employees were let go. 

Intek Global emphasizes system 
equipment and airtime sales. Whether it 
will further reduce or divest its product 
distribution business is uncertain. The 
company sells products under the Intek 
Global, Midland. RoameR One and Data 
Express brands, The Midland line prima- 
rily is conventional FM two-way radios 
and accessories, and it has been the sub- 
ject of acquisition rumors for many 
months. The company has scaled back 
its direct promotion of the equipment in 
favor of its alliance with National Rural 
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Telecommunications Cooperative utility 
company members to resell RoameR 
One equipment and airtime. 

In fact, hints of a possible consolida- 
tion involving several companies’ well- 
known radio equipment manufacturing 
divisions continued until press time. One 
seemed imminent, but our calls were de- 
flected to the company’s public relations 
representative. Can you imagine? They 
weren't willing to tell us because, if there 
is a deal—and we’re not saying there 
is—itisn’t final. All we were going todo 
is totell you, 


James Kay prevails 

It isn’t always easy to beat the feds. 
But if you have the time, temperament 
and money to pay the lawyers, you might 
be able to pull it off. 

Chief Administrative Law Judge Jo- 
seph Chachkin resolved all of the FCC’s 
actions against James A. Kay in Kay’s fa- 
vor. He ordered that Kay’s 152 Part 90 li- 
censes in the Los Angeles area not be re- 
voked, overturning a previous FCC or- 
der. He directed the FCC to lifta five- 
year freeze it had placed on processing 
Kay’s license applications. 

Regarding the FCC charge that Kay 
misrepresented the facts, the judge 
wrote: “It is concluded that the issue, 
contrived by the Bureau, is without sub- 
stance.” (Our italics. “Bureau” refers to 
the FCC’s Private Radio Bureau, which 
since has become a part of the Wireless 
Telecommunications Bureau.) 

Judge Chachkin found that the Bureau 
itself concealed critical information. He 
wrote: “This judge has never seen 
prosecutorial misconduct of this magni- 
tude in the 20 years he has presided over 
commission cases, Such misconduct 
cannot be countenanced. Itis completely 
contrary to the commission’s duty and 
responsibility to treat its licensees ina 
fair and even-handed manner.” 

No one claims Kay is a saint. Yet 
his treatment at the hands of the FCC 
has been deplorable. He prevailed, ‘but 
at an enormous cost. It’s good to see 
the judge take a clear look at the 
record and state his conclusions so 
plainly. This month’s “FCC Notes” in- 
cludes some additional coverage. 

don_bishop@intertec.com 
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Introducing DAPA Site Saver 
- on Mounting Solutions 


gs a a Zoning boards, concerned citizens, 
ad Meas wireless users and providers all agree 
at that Site Saver mounting solutions from 
-/ . 
‘. . DAPA are a welcome alternative. 
oe é . 


Compact and unobtrusive, the Site 
Saver solution mounts three DAPA 
antennas on a single pipe. They save 
space, provide outstanding coverage 
and can handle high call capacity 
without compromising the area’s 
aesthetics. 


Easy On Your Eyes And 
Your Budget 

Not only are Site Saver solutions the 
most attractive choice, their low-cost, 
flexible design makes them ideal for : 
virtually every application and environ- [a 
ment. Site Saver mountings work with “ 
most DAPA panel antennas, including . 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for [Wii™ 
your site with mechanical downtilt, S58 
stacking, gap fillers, cylindrical or 
square radomes. 


Depend On DAPA To Keep 
People Communicating 
DAPA celebrates 30 years as a 
worldwide leader in the design, 
manufacture and installation of iy 
antenna and tower systems. For more & 
information on the Site Saver mounting 
solutions or other DAPA products, 
contact us today, and get a great 
reception without attracting attention. 


DAPA. 


DAPA Communications, Inc. 
Allegany, NY USA 
1-800-325-3272 

Int'l +1-716-373-7228 
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products in : 
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categories, x 
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And with an astonishing 85% of our 
products in stock, we can ship most of 
them right away. 

If something's out of stock, 
we'll tell you the exact delivery 
date. And because Narda’s 
150,000 sq. ft. manufacturing 
facility is the largest in the industry, 
you'll get it fast. 

For over 40 years, we've built 
Narda's reputation as the premier 
supplier of the highest quality 

microwave components. 
So when it comes to being 
demanding, we're one 
tough customer, 

Just like yourself. 

For more information, call Narda 
today at 516-231-1700. 
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October 

12-13: Advanced RF Safety Training, spon- 
sored by RF Emission Measurements, 
Richardson, TX. Contact; 817-312-5363. 

14-15; Small Business in Telecommunications 
National Conference. Regal River Front Hotel 
and Convention Center, St. Louis, Contact: 
52()-423-2205. 

18-21: Annual APCO Canada Conference. 
sponsored by APCO, New Brunswick, Canada. 
Contact: Jim Flanagan at 888-226-2726. 

25-26: Annual Telecom Summit, ae by 
The Strategis Group, Hyatt Regency Gainey 
Ranch, Scottsdale, AZ. Contact: 202-530-7602. 
27-30: Industrial Telecommunication Associa- 
tion/USMSS Joint Conference, sponsored by 
ITA and USMSS, Grand Hyatt, Washington. Con- 
tact: 703-528-5115 or Web site www.ita-relay.com. 


November 

1-4: Telecommunications Resellers Assocation 
Fall Conference and Exposition, sponsored by 
TRA, Dallas. Contact: 202-835-9898 or Web site 
www.tra.org, 

2-4: Wireless LT., sponsored by the Cellular 
Telecommunications Industry Association, Santa 
Clara Convention Center, Silicon Valley. 
CA. Contact: 202-785-2842 or Web site 
www.wow-com.com. 

89: ENTELEC & UTC Joint Fall Seminar, JW 
Marriott, Houston. Contact: 888-503-8700 or 
email entelec@pdq-net. 

10-14; Communications Marketing Confer- 
ence. sponsored by the Communications 
Marketing Association, Harvey Hotel. Dallas. 
Contact: Jack Armstrong, 410-308-0808. 


15-16: AMTEX, sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village. Lake Buena Vista, 
FL. Contact: 202-331-7773 or Web site 
www.amtausa.org. 

15-16: Fourth International Congress on Com- 
mercial Trunked Radio. sponsored by the Inter- 
national Mobile Telecommunications Association, 
Hilton, Walt Disney World Village, Lake Buena 
Vista, FL. Contact: 202-331-7773. 

16-17: Advanced RF Safety Training, spon- 
sored by RF Emission Measurements, Southlake, 
TX. Contact: $17-312-5363. 

17-19: TelecomLatina. co-sponsored by Mobile 
Radio Technology, Miami Beach Convention 
Center, Miami. Contact: 800-288-8606 or Web 
site www.telecomiatina.com. 

19; Radio Club of America Communications 
Symposium, 91st Anniversary Dinner and 
Awards Presentation. New York Athletic Club, 
New York, Contact: Gerri Hopkins, 732-842-5070. 


2000 


February 

28-—March 1: Wireless 2000, sponsored by the 
Cellular Telecommunications Industry Associa- 
tion. Ernest Morial Convention Center, New Or- 
leans. Contact: 202-785-0081 or Web site 
www.wow-com.com, 


March 

19-22: ENTELEC, sponsored by ENTELEC. 
Dallas Convention Center, Dallas. Contact: 281- 
357-8700 or Web site www.entelec.org. 

22-24: International Wireless Communications 
Expo. co-sponsored by Mobile Radio Technology, 


Las Vegas Convention Center, Las Vegas. Con- 
tact: 800-288-8606. 


May 

8-11: Telecommunications Resellers Associa- 
tion Spring Conference and Exposition, Phila- 
delphia Marriott. Contact: 202-835-9898 or Web 
site www.tra.org. 

15-18: Spring Vehicular Technology Confer- 
ence, sponsored by IEEE Vehicular Technology 
Society, Hotel Pacific Tokyo, Tokyo. Contact: &1- 
468-40-3552 or email matumoto@mars.yrp, 
nttdocomo.co,jp. 

30—June 1: Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunications 
Assocation, Toronto, Canada. Contact: 613-233- 
4888, ext. 102, or Web site www.cwta.ca. 


June 

4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Adanta, Contact: 
800-278-7372. 

25-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Phoenix. Contact: 202- 
857-1881 or Web site www.utc.org. 


August 

13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston, Contact: 
904-322-2500 or Web site www.apcointl.org. 


September 

19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society. 
Seaport Hotel, Boston. Contact: 904-322-2500 
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Full Spectrum. Fully Analyzed. 
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SS 
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WITH EXTERNAL MIXERS 
Up to 110 GHz 


Anritsu portable spectrum 
analyzers have you covered. 
In range. Performance. 
Portability. And value. 
Frequencies up to 40 
GHz — 110 GHz with Anritsu 
MS2668C external mixers - handle any 


SkHz to 40GHz need you have. So does per- 
formance. With dynamic 
range exceeding 105dB. Noise 
below -110dBm. 

MS2665C Anda synthesized local 

9kHz to 21GHz oscillator that stops drift in its 


tracks. So whether you analyze 
AM/FM signals, digital mobile 
communications, CATV equip- 
ment or frequencies into the 
mm range, Anritsu delivers 
heavyweight performance in 
a small 22 pound package. 
And you get something 
more. More for your money. 
So when you analyze the 
need, you'll see there's no real 
option. There’s a new standard 
in spectrum analyzers. Call 
1-800-ANRITSU today. 


MS2667C 
9kHz to 30GHz 


MS2653B8/63B/63C 


QkHz ta 8GHz MS2651B/61B/61C 


9kHz to 3GHz 


Fully Featured. 


| High selectivity or Gaussian 
filtering 


a Ultra-sharp 5.7" color display 


@ Channel Power, Adjacent 
Channel Power,Occupied 
Bandwidth, Burst Power, Noise 
Power measurement functions 
and Frequency counter 


@ PCMCIA memory card interface’ 


* Companble with uj to 2MB memory cards. Free 256kK 
memory card with each analyzer purchased 


Anritsu MS2650/60 Series 
Spectrum Analyzers 


“Visit Anritsu at 
Telecom '99 In Geneva 


Hall 5, Booth 5021.013.” 


Anritsu 


One world. One name. Anritsu. 


© 1998 Annisy Campary. Sales Otlices: Urvtnel Stats and 
Canaria, 1400. ANAITSU, Europe 44(01537)499200, 
Jagan 81/O33446-11 1 1, AviaPeciic 65-2422400, South 
Americas 55(21/286-9141_ bln //aweapritsu coin 
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editorial forum 


Now someone else’s eye 


This issue discusses location technologies, including 
Global Positioning System (GPS) applications. Il confess 
that recent experience makes me empathize with those fleet 
drivers and public safety officers who resist this technology. 
Although GPS is great for managing loss prevention, driver 
safety and efficient dispersal of resources (read, “vehicles”) 
in the real world, itis also about to thoroughly permeate 
sports and leisure activities. 

In short, it has come to golf. 
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Get out of the heat with Vega'’s mode! C-6124, | IIMEGA || 
with its cool touch-screen and independent |ine hud weniil net 


© 


selection. The C-6124 offers up to 24-line control, TELEX Signaling Products Company 


instant PTT, and loads of additional features. 

Any line can he configured as a dedicated 2/4 
wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module). Any combination of lines can Toll-Free: 800-752-7560 
be set-up in a crosspatch mode. C-6124 with it's Fax: (402) 467-3279 

future expandability will Keep you out of the inferno. e-mail: vega_signal @earthlink.net 

web: www. vega-signaling.com 


Phone: (402) 467-5321 
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is on the ball 


A recent post-APCO golfing expedi- 
tion to the north woods of Minnesota 
culminated at a fine resort with a new 
course by a renowned designer. (I'll 
stick to the communications aspects; if 
you want turf details, I'm sure they will 
turn up eventually in Intertec’s Grounds 
Maintenance magazine.) 

Each electric cart on the course 
comes fully equipped with ball 
washer, club washer and a full-color, 
notebook-sized LCD that gives real- 
time ground-based GPS information 
on the lee, the pin position and (the 
cart’s) relative location in the vast 
scheme of things, 

Admittedly, the system is captivating. 
The availability, at a finger-touch, of 
lerrain indications for the hole and pre- 
cise distances to bunkers, ideal lay-up 
shot locations and green slope factors 
gives you slightly better intelligence 
than Patton had when he went against 
Rommel. There’s even a data-radio link 
back to the clubhouse so you can order 
up lunch and beverages ahead of time, 
saving precious minutes at the turn. 
Meanwhile, an on-screen countdown 
clock advises how many minutes ahead 
of schedule (or behind) you are for com- 
pleting your round. This will discourage 
20-minute searches for lost balls that 
become ball-hawking expeditions into 
the woods. 

However, with the advantages such 
technology offers come certain sacri- 
fices, namely anonymity and privacy. 
It’s not to hard to imagine the amuse- 
ment in the course dispatch center as all 
the little cart icons traverse the course 
and yours pauses at regular 30-yard in- 
tervals and stops for a protracted period 
next to the lake. In the old days, “How 
was your round?” was an honest ques- 
tion. Now, the club pro knows that you 
know that he knows. Ouch. 

So, the last great refuge for four hours 
of tranquil nature observation and hon- 
ing of locker-room vocabulary has been 
thoroughly invaded. The beachhead was 
established by pagers and cellphones, 
and now GPS has secured the perimeter. 

The good news is that if I get bitten 
by a snake while chasing a Titleist 
through the underbrush, my partner can 
signal them to have the ambulance 
ready when we get back. 

—D, A. Keckler 
david_keckler@intertec.com 
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MODEL SS-12SM/GTX 


MODEL SS-IDEFJ-98 


“ICS = Intermittent Communication Servica 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


+ HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HF 

+ HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

» EMI FILTER 

+ MEETS FCC CLASS B 


PROTECTION FEATURES: 

+ CURRENT LIMITING 

+ OVERVOLTAGE PROTECTION 

+ FUSE PROTECTION. 

+ OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE: —_ 115 VAC 50/60HZ 

OR 220 VAC 50/60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
$S-10 7 

§S-12 

SS-18 

$S-25 

$S-30 


SIZE (inches) 
TAKEKG 
14 x6x9 
142xX6x9 

24x7xO% 
3% x 7x 9% 


Wt.(Ibs.) 
3.2 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL CONT. (Amps) Ics 
SS-25M* 20 25 
$S-30M* 25 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


SIZE (inches) Wi.(lbs.) 
2x7 x 9% 4.2 
BAX7 x 9% 5.0 


SIZE (inches) Wi.(Ibs.} 
3% x19 x 9% 6.5 
3% x 19 x 9% 7.0 


SIZE (inches) 
34x19 x 9% 
SAxX19 x 9% 7.0 


WI1.(Ibs.) 
6.5 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL 
SRM-25A-2 
SRM-30A-2 25 30 


CONT. (Amps) Ics 
20 25 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) ICS 
SRM-25M-2 20 25 
SRM-30M-2 25 30 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SM50, SM120, & GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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SIZE (inches) W1.(Ibs.) 
3% x19 x 9% 10.5 
3% x19 x 9% 11.0 


SIZE (inches) Wt.{Ibs.) 
8% x 19x 9% 10.5 
3% «19 x 9% 11.0 
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SS-10GX, SS-12GX 

SS-18GX 

$S-12EFJ 

SS-18EFJ 

$S-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
SS-12MC 

$S-10MG, SS-12MG 

SS-101F, S$-121F 

SS-10TK 

$S-12TK OR SS-18TK 

SS-10SM/GTX 

SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 


SS-10SMU, SS-12SMU, SS-18SMU 
SS-10V, SS-12V, SS-18V 
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Radio System Products 


Combiners 


Antennas 


Tower-Top 
Preamplifiers 


Telewave is now a certified GSA Schedule 70 
supplier. (Contract # GS-35F-0248)) 
Contact Telewave today to discuss your system 
requirements with our sales engineers. 


1-800-331-3396 


TELEWAVE, Inc’ 


Wireless Communications Manufacturers Sioce 1972 


sales(@telewave.com 
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IDEN technology note 

As a regular subscriber to MRT for many years, it is a bit 
strange that all the “experts” professing opinions and com- 
ments about Motorola’s IDEN system that Nextel is deploy- 
ing around the United States do not understand one very im- 
portant thing about the IDEN technology. 

All Motorola base station radios in an IDEN cell site are 
keyed all the time! The power and emissions are very tightly 
controlled by datafill parameters in the MSO. The system 
processes calls and handoffs so fast that #0 base station can 
key up and handle traffic like analog cellular channels. By 
the way CDMA is keyed all the time, also. 

] just wanted to bring this little fact forward. | wonder 
why the “experts” haven’t noticed this while watching their 
“spectrum analyzers” with great interest? In many years in 
the land mobile business, | have found that most often, by a 
wide margin, most interference Issues revolve around re- 
ceiver performance issues, not transmitter performance is- 
sues—most often adjacent channel interference and the lack 
of adjacent channel rejection. 

—Stephen Reynolds 
Network Operations Supervisor 
Nextel Commumications 


FCC strives to alleviate work load 

Your June 1999 article about the FCC wanting to “Auc- 
tion Your Privates” was right on. It seems that the FCC will 
do anything to alleviate its workload. Three examples are 
the elimination of field studies, the elimination of technician 
licensing and the closing of field/enforcement offices. 

A close second, of course, would be anything to raise 
money. 

A third item would be anything that big business wants. 
You raised one example (I'd hate to have to “mother-may-I” 
to Motorola everytime | need spectrum, especially if 1] were 
a competitor); another would be that broadcast is exempt 
from auctions. If my memory serves me, the comments to 
eliminate technician licensing were 95% against. 

It would be interesting to know the ratio of engineers to 
attorneys at the FCC 20 years ago and today. 

—Mark “Doc” Goldman 
Communication Center of Hawaii 
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MRT offers an email and Web site address, 
so you can always get your message across, 
ask a question or submit an article. 
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The MRT editors would like to hear from you. 
Please email any comments, letters or 
suggestions to: mrt@intertec.com. 


Check out the Web site, also, where you can 
renew your subscription, search for the title 
of an article or see the latest industry news. 
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ALL THE RIGHT 
CONNECTIONS. 


Shure ModuLink® handheld microphones connect easily to virtually all 
popular radio transceivers with no hardwiring. Simply snap the correct cordset 
inta the Modulink microphone and the transceiver. And in just 30 seconds, 
you're ready to roll. 

ModuLink® saves service time, reduces downtime and inventory costs, as 
well as all the quality you've come to expect from Shura. 


Trrsicorcnd bese ‘Wier amgied —«Bactntcondensor «TMF wihcoimem- Arcot UTME For more information on how you can make all the right connections with 
station with splt-bar dynamic with noise-canceling tone dialing and ———_lse-tanotig and Shure ModuLink System 1, call 1-800-25-SHURE. 
monitor transmit switch pick-up luminated keypad FAA cestified 


SHURE 


www.shure.com 
©1999 Shure Incorporated 


Circle (13) on Fast Fact Card 


in the public interest 


What’s it worth? 


By Robert H. Schwaninger Jr. 


In this whirlwind climate of concen- 
tration, relocation and trepidation, a 
question that I'm getting asked a lotis 
“What's it worth?” For “it.” read “my 
channels.” “my towers.” “my business,” 
bands of spectrum auctioned by the FCC 
and more, [Us a question with which 
people wrestle with increasing fre- 
quency as operators try to decide their 
next Moves. 

Some folks are doing 
estate planning and wanta 
valuation to decide what 
to do with a lifetime of 
amassed assets. Then 
there are those who are 
trying to decide whether 
to sell out or keep going. 
Other people are trying to 
get financing for expan- 
sion, leveraging current 
assets for new ones. What- 
ever the reason, the ques- 
tion is atough one, but it 
is approachable, 

The problem most op- 
erators have is that few 
people do telecommunica- 
tions valuations, except 
those who prepare those 
mysterious numbers that 
appear on 10Q reports for 
publicly traded companies. 
[fF you give a large account- 
ing firm enough money. it 
will find a numerical 
method for valuing every- 
thing. Whether that number 
has any basis in reality ... 
well, let's just say thal some 
of the greatest works of fic- 
tion can be found on bal- 
ance sheets. 

But because I was get- 
ting asked the question by 
a lotof my clients, I fig- 
ured that | had better find a way to an- 
swer. So. | turned to Michael O’ Doherty 
for guidance. Mike is aCPA. Mike is my 
CPA. Mike /ikes reading the tax code. 
Mike likes doing tax returns. Mike is a 


Schwaninger, MRT's regulatory consultant. is 
the principal in the flaw firm of Schwuninger & 
Associates, Washington. which is counsel to Small 
Business in Telecommunications. Schwaninger is 
also a member of the Radio Club of America. 
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very, very dull man, Nice and helpful. 
but dull. 

He explained (I'll give you the short- 
ened version because the actual conver- 
sation lasted longer than Steve Forbes 
trying to explain why he should be 
president) that a valuation is an opinion, 
based on a reasonable methodology, 
gathered facts and good math, that ar- 
rives at a number on which people might 
rely for some purposes. He also pointed 
out that the person doing the valuation 
should have some clue as to what he is 
talking about. 


C0000, young feller... : a ask the question for 
what's it worth??? 


| spent many hours with Mike 
learning about discounted returns on 
investment, book value vs. good will, 
and a bunch of other stuff of which 
only the conversationally challenged 
speak. (If the FBI had done a 
CALEA tap on our telephone conver- 
sations, there would be some federal 
agents out there who would have been 
so bored that they probably quit the 


October 1999 


service and became toll takers.) 

Having made this learning sacrifice, | 
was now prepared to pertorm valuations 
for my clients. With my sturdy calcula- 
tor and lexicon of accounting mumbo 
(nol to mention jumbo), | performed my 
first valuation about cight years ago. 
Since then, I’ve done about 200 of them, 
putting a dollar value on towers, paging 
channels, whole businesses. SMR chan- 
nels. microwave systems and more. Cli- 
ents received my opinion about what a 
particular group of telecommunications 
assets were worth. But, what did | 
discover? 

First. [ found out why 
Mike is so dull. The work 
is mind-numbing. Second, 

found out that most 


the same reason that many 
people count their chips at 
the blackjack table. They 
want some inkling about 
their economic status, The 
old, “how'm I doin” syn- 
drome. Let’s face it, After 
20 years in the business. 
people want to know if 
theyre getting ahead and, 
if so, by how much. 

What is surprising to 
many people is that some 
things that they consider 
valuable assets aren't all 
that valuable, and other 
things that are quite pre- 
clous are given a shrug by 
some operators. Here are 
some examples that might 
help you decide your next 
business investment: 
> Spectrim: — Spectrum 
always has some value 
because it represents in- 
ventory of opportunity, 
competitive advantage 
and ume (as in the time it 
takes to duplicate the li- 
cense). Exclusive spec- 
trum is worth more. 
Broadband ts worth more than 
narrowband. Spectrum lying between 
ISOMHz and |,000MHz is the best, 
with PCS coming in a close second. 
& Revenue — Wonderful stuff, this 
“money.” With it you can pay bills, 
make profit and produce a return on in- 
vestment. It’s also a sign of success: that 
you have made something out of an 
opportunity by creating sales. It creates 
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the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN® equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone™, SMARTNET™, SECURENET™ 
and Project 25 systems compliance, you need 


Motorola, *, iDEN and ASTRO are registered trademarks of Motorola, Inc. 
SmartZone, SMARTNET, SECURENET and “The Test You Can Trust" are 
trademarks of Motorola, Inc, © 1999, Motorola, Inc, 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we've 

got the answers. For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 
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Low Current 
Radio Systems 


mote sites without 
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Synthesized and Crystal 


* Base Stations and Repeaters 
¢ 29 - 960 MHz 
* Compact Crossband Systems 


ma DANIELS” 


mummy ELECTRONICS LTD. 


* High Reliability 
* -40°C to +60°C (no degradation) 
* Fast response, no sleep modes 


Call: 800-664-4066 or 250-382-8268 
Email: sales@danelec.com 
Web: www.danelec.com 
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Pager batteries and parts 
Specializing in: 
Pager repairs 

Frequency Changes 


Minitor II Scan Boards 
Keynote Monitor Boards 
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Minitor Hl and KeyNote are a reg trademark of Motorola Inc. 


Tone Filters and Reeds Portable Radio Accessories 
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@ Call the experts for all your Paging Needs 


\800-822-2180 


Fax: 561-683-0059 
International: 561-683-0022 
1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 
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cash flow against which multiples for 
determining value can be applied. My 
advice: Make a lot of this, and you will 
never be disappointed with a valuation. 
p> Equipment — OK. you need this to 
use the spectrum and to make the dough. 
But, I have to tell you, it doesn’t mean 
much in a telecommunications valua- 
tion as compared to other stuff. Why? 
Because today's wonder box is 
tomorrow’s obsolete tinker toy. 

> Location — V1] take urban over rural 
most of the time, but not always. You 
might be surprised at the profit margin 
made by plenty of rural businesses. 

> Towers — A separate subject, but a 
hot market item right now. These should 
be valued separately from the remainder 
of the telecommunications business, 
applying different values for different 
situations such as a tower company vs. 
an operator who owns towers. 

> Contracts — Deals have value, par- 
ticularly when they are written down. 
The opportunity reflected in an agree- 
ment or series of agreements is often 
quite valuable. 

These are some of the assets that are 
valued regularly throughout our indus- 
try. In combination, the assets are a vi- 
tal, working, ongoing business for 
which a financial] snapshot may be ap- 
propriate to serve the needs of the 
owner. For example, is it a good time to 
sell, expand or stand pat? 

Businesses, sets of assets and situa- 
tions are each different. A channel in 
one part of the country may be worth 
more or less than a comparable channel 
in another. Assets are worth more to 
some buyers than others. The multiples 
applied to cash flow also vary among in- 
dustry segments. 

Which leads us back to the original 
question: What is it worth? Why do vou 
want to know? The answer to this second 
question is as important to the valuation 
task as any other. If the valuation is per- 
formed for tax purposes, it might apply 
different (albeit legitimate) methods 
than a valuation for sale, purchase, es- 
tate planning or financing. The issue is 
who will rely on the valuation, and does 
that entity normally expecta highly con- 
servative or highly optimistic approach? 

There’s a line from Kenny Rogers’ 
song “The Gambler” that says “You 
never count your money while you're 
sitling at the table.” Frankly, that’s bull. 
Ask any gambler about effective use of 
chips, table stakes and manipulation of 
antes vs. folds, consideration of betting 
units and ... well, that’s another col- 
umn. Hey, does anyone want to play 
poker at the next [WCE in Vegas? = 
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industrial telecom 


Spectrum availability: 
a molten issue 


By Barb Lee 


Refarming is an agrarian analogy; does it translate into a heavy 
industrial setting? Bethlehem Steel-s radio managers speak out. 
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Push-to-talk in the steel industry isn’t 
as simple as it used Lo be. Private radio 
system operators and the electronics 
technicians responsible for systems used 
exclusively by a manufacturing plant or 
industrial complex need to be concerned 
with spectrum splitting, frequency over- 
crowding and the FCC’s plans to license 
offset frequencies. Radio systems man- 
agers for one of America’s largest indus- 
trial concerns are finding spectrum man- 
agement to be as hot of a topic as a cru- 
cible of molten steel. 


The FCC and private wireless 

The issue at hand regarding regula- 
tion of spectrum management is essen- 
tially this: The FCC, in trying to do a 
balancing act between commercial 
wireless radio (cellular, PCS, etc.) and 
private industrial radio, is considering 
refarming VHF and UHF frequencies to 
create new narrowband channels. By 
splitting a 15kHz VHF frequency into 
two 7.5kHz channels, for example, or a 
25kHz UHF frequency into two 
12.5kHz (or, eventually, into four 
6.25kHz) channels, the FCC creates 
more radio spectrum for the industry— 
and more revenue for itself. 

To properly use these new frequency 
assignments, the bandwidth of the ra- 
dios would need to be reduced to fit 
within the new allocations. Although re- 
farming is one answer to spectrum over- 
crowding, it gives rise to two major 
problems. First, all radios using the fre- 
quencies would have to be narrowband. 
Second, many private radio users that 
have been using the in-between frequen- 
cies (known as “offsets” or “splinters”) 
for their low-power communications on 
a secondary non-interference basis 
would run the risk of being stepped on 
by the newly licensed primary user. Be- 
cause the licensed primary user has the 
“right of way,” the current offset users 
would lose those radio paths. 

Not only does spectrum refarming in- 
crease the number of channels available, 
it opens the floodgates for use of much- 
higher-power equipment used in nar- 
rowband applications, often causing 
bleedover and interference. Whereas a 
neighboring radio user operating wide- 
band radios at 3W may create no prob- 
lem, that same user operating at 1SW, 
30W or higher can cause significant in- 
terference on adjacent narrowband 
channels. For certain radio users, 
particularly private wireless operators 
whose radio systems are completely en- 
compassed within one to three square 

Lee is a telecommunications writer based in 
North Carolina, 
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miles, storm clouds are on the horizon. 
In manufacturing or industrial plant sys- 
tems, the system manager position has 
evolved into that of a network coordina- 
tor. This individual maintains the radio 
network as just one small traction of his 
everyday duties, which include every- 
thing from getting wireline telephone 
systems installed and operational to 
maintaining the office computer system. 
Itis no slight to industrial radio man- 
agers to say that many of them simply do 
not have the time, the wireless back- 
ground or the expertise to keep abreast of 
the dramatic developments in telecom- 
munications technology. How, then, are 
they capable of keeping current with the 
generally confusing vacillations of Con- 
gressional legislative proceedings and 
the convoluted regulations of the FCC? 


Steelyards and spectrum 
Fortunately, some operations have 
contracted consultants to make certain 
their operating licenses remain valid, 
that they are purchasing the radio equip- 
ment most suited to their changing 
needs and that they are meeting current 
and foreseeable FCC requirements and 
specifications. Bethlehem Steel, 
Bethlehem, PA, for instance, handles its 
radio licensing through Electronic Data 
Systems (EDS), the steelmaker’s infor- 
mation services provider, and is assisted 
by the legal savvy of Washington tele- 
communications lawyer Robert 
Schwaninger and his associates. 
However, as Schwaninger (who also 
writes a column for this magazine) 
points out, “The majority of on-site 
people rarely know about FCC regula- 
tions, licensing issues and developing 
protocols that affect their company’s 
system. There are sometimes prob- 
lems with communicating and coordi- 
nating efforts for the purpose of ful- 
filling emerging opportunities and ob- 
ligations which arise through chang- 
ing regulations, For this reason, many 
of these large industrial concerns are 
missing the boat on making them- 
selves heard on the subject of spec- 
trum management regulation.” 
Probably due to its guidance by 
Schwaninger and EDS, Bethlehem Steel 
is well on its way to recognizing the se- 
riousness of the refarming issue. One of 
the nation’s largest stee] producers. 
Bethlehem Steel has annual revenues of 
$4.4 billion and ships 8.6 million tons of 
steel each year. The corporation con- 
ducts operations for all its business with 
the aid of some 150 licensed private ra- 
dio channels. Dozens of frequencies are 
used in each corporate facility. 
Although the corporate headquarters 


remains in Bethlehem, steel production 
operations are now located at Burns 
Harbor, IN; Sparrows Point, MD: 
Lackawanna, NY: and three other loca- 
tions in Pennsylvania: Coatesville, 
Conshohocken and Steelton. 


Hoosier hot metal 

Burns Harbor is situated on Lake 
Michigan, about 50 miles southeast of 
Chicago. lt is one of Bethlehem’s larg- 
est divisions, producing hot and cold 
tolled sheet and plate steel for automo- 
tive, construction and other industries 
worldwide. The Burns Harbor facility 
employs about 6,000 people who use 
about 2,000 portable and mobile radios 
for voice communications, data input, 
status reports and telemetry. The radio 
system, using one repeater site, covers 
the entire three square miles of plant 
area. including eight main mill loca- 
tions and their adjacent buildings. The 
coke oven operation alone comprises 10 
to 12 buildings. 

Burns Harbor uses some 9OOMHz 
channels for data, but the majority of 
communications is on VHF and UHF. 
Implementation of the system began in 
1965. As with each of the other 
Bethlehem systems, it was designed pri- 
marily for voice communications to 
maintain safely and to assist in emer- 
gency operations: fire, ambulance and 
security. Now, the private radio system 
is used not only for voice, but for remote 
control of equipment, inventory, inter- 
mittent and continual status reporting, 
and numerous other tasks. 

Cranes are operated from the ground; 
locomotives are moved along tracks via 
radio remote control; slab tracking (as- 
signing casted steel slabs to temporary 
storage prior to shipment) data is trans- 
mitted; and inventories are stored. Many 
operations are critical, not in the usual 
commercial wireless sense of urgent 
voice messages, bul in the sense of 
ultra-heavy equipment control and the 
radio-controlled functions within the 
stee] mills. 

Steve Fortin, system engineer for 
Burns Harbor, believes that frequency 
refarming causes major concern be- 
cause most of that plant’s radio equip- 
ment will not function under the nar- 
rowband guidelines. 

“Although we have some newer 
equipment that is programmable to 
the narrowband frequencies, most of 
our older equipment is wideband,” 
Fortin said. “Mandatory refarming of 
frequencies would entail a tremendous 
cost to us for new equipment.” 

Burns Harbor now uses a lot of 
low-powered equipment on splintered 


October 1999 MOBILE RADIO TECHNOLOGY 19 


frequencies that are shared within the 
plant. However, four other steel mills 
in the immediate area use radios that 
create interference from time to time. 

“It is probable that interference be- 
tween systems would happen if nar- 
rower frequencies are licensed,” Fortin 
said, “and we don’t see using com- 
mercial cellular or PCS as a real op- 
tion here in our environment.” 

Burns Harbor’s options, as Fortin sees 
them, are: Sit tight and hope the offset 
frequencies don’t interfere; implement 
new narrowband equipment; or obtain li- 
censes for all their frequencies as pri- 
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mary channels, which the FCC rules is 
the only way to protect a frequency from 
being refarmed and used as offset fre- 
quencies by outside users. Apart from 
the first, “head-in-the-sand” option, all 
other approaches are going to be expen- 
sive and disruptive for Burns Harbor. 


Tidewater tin milling 

The Sparrows Point plant, in Balti- 
more, is located on the Chesapeake Bay. 
This plant makes hot- and cold-rolled 
sheets, tin-mill products and galvanized 
sheet steel (stripped steel that is coated 
with zinc) in an operations complex en- 
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compassing more than 2,000 acres—all 
served by its private radio system. The 
4,000 or so employees use 1,500 por- 
table radios, about 500 mobiles and base 
stations, and six 120W repeaters. About 
six booster repeaters serve the SO offset 
frequencies that are operated inside the 
plant buildings. 

According to Jim Cannon, the senior 
engineer who handles RF frequencies 
for the Sparrows Point, the only time 
their data-transmitting splinter frequen- 
cies cause a problem is when they occa- 
sionally interfere with a Baltimore re- 
peater that is on higher ground. Some- 
times, other repeaters in the area bleed 
into Sparrows Point when they drift off 
frequency or are overmodulated, Can- 
non said. When Sparrows Point causes 
the interference, “We just flip over to 
another splinter we use,” he said. “We 
have a good relationship with the four or 
five other neighboring communications 
companies in the area, as well, so we've 
had no problems.” 

A few units operate on 30MHz 
lowband VHF: many are in the 72MHz- 
75MHz midband VHF range: and most 
are in UHF. The midband VHF frequen- 
cies are used for voice and radio control, 
such as remote contro] for the 35 to 40 
overhead cranes used within the facility. 
In the last five or 10 years, many radios 
in UHF have been deployed for use in 
inventory control. Mobile equipment, 
such as slab haulers, tractors and over- 
head cranes, have an onboard terminal 
that enters data on the computer as the 
slabs or coils are being transported. 

“Almost all our radios have mul- 
tiple frequencies within them,” Can- 
non said. “We locate personnel or 
give general directions on a repeater 
channel and then, so as not to tie that 
up, we go to our splinter channels to 
give detailed instruction or to monitor 
a particular operation.” 

Cannon’s next challenge is to take a 
look at the different radios being used 
on the system and to formulate a plan to 
change the radio systems over to nar- 
rowband operation. 

“We will probably go through a pe- 
riod of transition where we will be us- 
ing both wideband and narrowband at 
the same time,’ Cannon said. “Our real 
problem is that we don’t really need new 
radios now, and—if the FCC rulings 
make it necessary to convert everything 
to narrowband—we have just one year 
from the license issue date to load the 
channels.” Cannon said this would re- 
quire replacing most of the current ra- 
dios, but the wideband repeaters have to 
stay in the loop. 

“We can do that with our (Motorola) 
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HT 1000 portables. but not with our MX, 
HT220s or HT600s, which will not 
switch back and forth from wideband to 
narrowband on different channels,” 
Cannon said. “Only about 25% of the 
radios we use are the HT1000 that can 
handle the dual bandwidth. All others 
would have to be replaced if we were 
forced to go to refarmed frequencies.” 

Although no date has been set for the 
switch from wideband splinters, Cannon 
said it is expected by the year 2002, or 
within a few years after that. 

“We know we will have to switch 
sooner or later.” he said. “The primary lic- 
ensee has priority, and when the narrow- 


band people come along. our only choice 
will be to go to narrowband ourselves to 
protect our channels.’ Cannon believes 
that the FCC follows the lead of telecom- 
munications equipment manufacturers. 
and because the equipment for full use of 
the splinter 6.25kHz or 7.5kHz frequen- 
cies is not yet available, “looking at those 
is a bit premature at this moment.” 


Galvanized into action 

The Lackawanna, NY, plant produces 
galvanized steel and operates the coke 
oven battery, where coal is converted to 
coke to be used in basic steelmaking. 
The plant was formerly the second larg- 
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est Bethlehem Steel facility, covering 
two or three miles along Lake Erie, 
south of Buffalo, with 8,000 onsite em- 
ployees. In 1983 the plant was 
downsized by the closing of the steel- 
making operation and later by the sell- 
ing of bar mill operations to Bar Tech- 
nologies. The Lackawanna galvanizing 
operation now employs 800 people who 
work within the one-square-mile com- 
pound lying in two towns: Lackawanna 
and Hamburg, NY. 

The private radio system predomi- 
nately uses UHF, with some VHF at 
72MHz that is used for industrial opera- 
tions radio remote control (with no 
voice traffic), and 1S3MHz for truck 
communications (voice only). There are 
10 frequencies, |MHz apart, for data 
communications, from 460.9125MHz to 
469.9125 MHz. The 466MHz band is 
set aside for in-plant communications, 
with 16 frequencies used by all techni- 
cal people and supervisors using por- 
table radios. There are 20 to 30 hand- 
held radios and six mobile radios used 
as base stations in offices. 

According to communications engi- 
neer Al Cipriano, the radio system be- 
gan in the early days of the plant with a 
few 72MHz channels and evolved as the 
plant grew. The Lackawanna facility 
managers requested and obtained UHF 
frequencies as they needed them, with 
the 460MHz band used for at least 30 
years. As people began carrying hand- 
held radios, Cipriano said, the system 
became more important. 

“When you are repairing a crane in- 
side a mill, and there are people both on 
the ground and in the air lowering a 
5,000-pound motor, you want to make 
certain those two groups are in continual 
communications with each other,” 
Ciprano said. “We make sure that no 
one has a radio programmed in a way 
that might possibly interfere with crane 
operations. We are as intent as we can be 
on not letting any conversation else- 
where in the plant bleed into these con- 
versations and become misconstrued, 
causing erroneous instructions.” 

Cipriano is afraid that splinter fre- 
quency licensing will allow some of the 
nearby plants in the Buffalo area to af- 
fect their communications, increasing 
the chance of potentially bad results in 
critical situations such as this. 

Nearby industrial plants, such as the 
Ford Motor assembly plant and Ameri- 
can Axle, have created no radio func- 
tionality problems for Bethlehem Steel. 
Also, because most of the offices and 
facilities are within steel buildings, 
transmissions tend not to bleed into 
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neighboring radios. With Lake Erie on 
one side of the Lackawanna plant, and 
the two cities on the other, there are lim- 
ited areas for new industries to emerge 
and obtain licenses for narrowband fre- 
quencies, Cipriano said, adding that if 
the FCC were to issue frequency assign- 
ments between Bethlehem’s, its wide- 
band radios would interfere. 

To date, Lackawanna’s only real in- 
terference problem came as a direct re- 
sult of the original plant’s earlier 
downsizing. The coke oven and the gal- 
vanized steel operations each gave up 
some of their frequencies when the bar- 
mill business was sold. Some frequen- 
cies were allocated to the bar-mill op- 
eration, and some were returned to the 
FCC for distribution. 

Although the bar-mill plant is situated 
directly between 
the galvanized mill 
and the coke oven 
facilities, frequen- 
cies were careful- 
ly calibrated, and 
there was no over- 
lapping radio 
noise. However, 
when the plant was 
negotiating for the 
sale of the bar mill, 
frequencies werea 
secondary issue not 
given a great deal 
of consideration. 
The galvanized 
steel division was 
later surprised to 
find taxicabs dis- 
patching on “its” frequency. It turned out 
that the frequency had actually belonged 
to the coke plant, and it was among those 
given back to the FCC. The cab company 
was legally using its licensed frequency 
with a LOOW or so transmitter, much to 
the dismay of the steel plant’s employees. 

Cipriano asserts that wideband opera- 
tion inherently means interference with 
neighboring narrowband users. 

“It costs a lot to make all frequencies 
primary,” he said. “On the other hand, 
changing out all our radios would be 
very costly and present quite a problem. 
We tend to purchase upper-end products 
from the manufacturer because we want 
the best, smallest, most durable units 
available; we have a lot of money tied 
up in the radios. We are always having 
to buy more to replace units that have 
been run over with trucks, fallen into 
heavy machinery—any number of ways 
they are destroyed.” 

Knowing that it takes time for newer 
equipment to be made market-ready, 
Cipriano sees “no immediate effect.” 
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“Time will tell how big a problem this 
frequency refarming becomes.” he said. 
However, reflecting the attitude of most 
of his colleagues, Cipriano said that 
whatever changes have to be made will 
be made, but “there will be a lot of kick- 
ing and screaming” over those changes. 


Running off the rails 

Pennsylvania Steel Technologies, the 
Bethlehem plant in Steelton, near Har- 
risburg, is one of only two rail produc- 
ers in the United States. Recycled scrap 
metal is used to charge a 150-ton-per- 
hour electronic furnace. The resulting 
liquid steel is poured into ingots or sent 
to the continuous caster to make flat 
bars for industrial applications and spe- 
cially pieces for rolling into rails. 

Although the Steelton plant’s radio 
system supports 
just 50 mobiles and 
150 portable ra- 
dios, the operation 
is spread out over 
about five miles 
and employs 1,300 
people. Five re- 
peaters are used by 
the emergency re- 
sponse team and 
the operating mill. 
Most radios oper- 
ate on UHF and are 
used for remote 
contro] of machin- 
ery, material track- 
ing, data update on 
material handling 
and coding to turn 
machinery on and off. Because 
Steelton is the largest industry in the 
immediate area, it experiences no cur- 
rent problems with crowded radio fre- 
quencies or interference. 


Forging a new plan 

Although all may be fine at Steelton 
and similarly isolated installations at the 
moment, refarming will eventually af- 
fect virtually every manufacturing and 
industrial facility using private radio. 
There will be a definite effect not only on 
users, but also on commercial wireless 
carriers and on the manufacturers of ra- 
dio equipment. Whereas commercial 
carriers and radio equipment suppliers— 
and the FCC, of course—may reap hefty 
financial gains from spectrum splitting, 
the effect on the private radio user is al- 
most certain to be one of financial and 
efficiency loss. Ina huge spectrum man- 
agement plan, private radio users are the 
ones who would lose priority. They are, 
therefore, the most vulnerable. Private 
industrial radio users, take heed. | 
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MR systems in the military 


“Radios used in combat situations are often shelved during peacetime in favor of more 
traditional VHF systems, which can also be used for remote control operations. 


The U.S. Army’s SINCGARS radio is a powerful combat | ed by our forces ——— 
worldwide, but it has limited applications for peacetime base logistic missions. By Donald E. Koehler 


Military establishments worldwide 
fuse a large variety of specialized radio 
ystems that operate on bands ranging 
rom extremely low frequencies (ELF) 
I] the way to super high frequencies 
n(SHF). These bands are used for tacti- 
Becal, data, SATCOM and other special- 
zed types of communications, Given 
sthe tremendous number of radio types 
feand the frequency range open for mili- 
etary communications, why does the U.S. 
military purchase and use land mobile 
Al adio systems? How does this use affect 
mthe local users near large installations? 
ow can support businesses profit from 
is situation? 
The U.S. Armed Forces, which [ will 
efer to collectively as the “military” re- 
fgardless of branch, is careful to distin- 
Peguish among types of communications. 


fe Contributing Editor Koehler has more than 30 

; \ : ; ears of experience in radio, telephony and com- 
ia UCN REDE eon PENG puter electronics, He has been teaching part time 
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This distinction is often called the “mis- 
sion.” What is the focus of “tactical” 
and “logistics” communication mis- 
sions? Tactical communications equip- 
ment can generally be classified as 
those combat systems that must be able 
to operate in the same unforgiving com- 
bat environment as the soldier, sailor or 
Marine. These MIL-SPEC tactical sys- 
tems are expensive but well worth the 
value they offer. They typically carry 
Army/Navy (AN/) nomenclatures, such 
as “AN/PRC- 104.” 

I have fired up tactical “backpack” 
HF radios that had been cold-soaked for 
more than 24 hours in temperatures well 
below —40°. Despite the cold, the radio 
could communicate with inbound air- 
craft hundreds of miles away (aircraft 
carrying my food, water, ammo and 
spares, which is why I still think the 
money is well-invested). However, these 
impressive radios are expensive, and not 
everyone in the military operates in a 
harsh combat environment. 

In a less demanding environment, 
someone had to load and fuel that 
same aircraft, an activity that requires 
close coordination for safety and effi- 
ciency. These “logistic” communica- 
tions are carried out in the same envi- 
ronment as that in which LMR 


business users perform their daily 
tasks. There is no need for super- 
rugged tactical combat systems. 

Another factor to consider is cost. The 
tactical radios mentioned previously 
cost more than $8,000 apiece in large 
numbers (batteries extra), depending on 
climate. LMR systems, thanks to com- 
petition and economy of scale, have 
much lower purchase prices. The mili- 
tary routinely uses LMR systems for ap- 
propriate logistics activities. 


Competing for frequencies 

Most military users operate on the 
government portion of the spectrum, 
both VHF and UHF. Rarely do they com- 
pete with local businesses for spectrum. 
Although the radio systems use the same 
bands, they do not share the same fre- 
quency set. The opportunity is present 
for co-channel interference. | have found 
military users cooperative in resolving 
interference issues. As a plus, they may 
bring sophisticated test or direction- 
finding (DF) equipment into play to 
quickly find, then solve the problem. 

While at Nellis Air Force Base, near 
Las Vegas, I ran a large air-traffic con- 
trol maintenance facility. One day, an 
AM radio station’s signal showed up in 
the middle of the passband of our 


fellow EOD team member using a 
Motorola FRS radio set. 


ence in size (and cost) of the radios 
used by the EOD team in Alaska. 
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band, but the equipment should be familiar to civilian users as well. 
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Some assemb 


equired—Technicians attach cable assemblies to 
control for the REMOTEC Andros unit. (See “RF and remote control,” 


— Ey 


e remo 
page 30.) 


primary air-to-ground receiver. A sec- 
ond receiver placed online showed the 
same problem. I quickly built and added 
a filter to the system feed while we 
sorted out the problem. (See “Use Co- 
axial Fillers to Reduce Interference,” 
MRT Public Safety Supplement, August 
1993, page 12.) The culprit was 
intermod distortion (IMD), caused by a 
new, off-frequency, paging transmitter 
in the middle of town mixing within the 
victim receiver. The offending transmit- 
ter was quickly located with sophisti- 
cated military DF equipment. 

When a military installation uses 
LMR systems, it generally uses many 
units. In the previous example, that in- 
stallation had more than 800 LMR por- 
tables and more than 200 LMR mobile 
sets supported by multiple repeaters and 
base stations. If you compare such an in- 
stallation to a city, then you can see 
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where the same functions would apply: 
police, fire, and civil engineering for 
power production and transmission. In 
fact, because military installations often 
have support agreements with local 
communities for firefighting, they try to 
ensure their communications systems 
are as compatible as possible with the 
local civilian jurisdiction, 

The military uses other systems with 
traditional LMR frequencies. These 
may be remote control, area security, 
SCADA and other specialized systems 
found in industrial activity. These sys- 
tems may represent both potential prob- 
lems and business opportunities. (See 
“RF and remote control.” page 30.) 


Potential service customer 

Almost all military installations that 
use LMR systems outsource the mainte- 
nance and installation of these systems. 
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injured person, this robot can carry a 
12-gauge shotgun or a .5O-caliber blank 
“disrupter”—and the operator stays at 
a safe distance. 


Military radio maintenance technicians 
move between bases and tend to focus 
on the systems they would maintain in a 
combat situation. Cross-training for the 
incredible variety of installed systems 
found around the world would be pro- 
hibitively expensive. 

Civilian service centers can tap into 
this potential market. Installation and 
maintenance contracts are normally 
awarded under a competitive bid pro- 
cess. The Federal Acquisition Regula- 
tions (FAR) and Defense Acquisition 
Regulations (DAR) are the guidelines 
used for this process. These contracts are 


advertised for bid in the Commerce Busi- 
ness Daily, a federal government 
publication. The Commerce Business 
Daily is also available online at 
www.gpo.ucop.edu/search/cbd.html, or 
cbdnet.gpo.gov/index.htm! for the gov- 
ernment version. Use the supplied search 
engines to search for the key words 
“LMR” or “maintenance contract.” The 
military also supports a “Procurement 
Technical Assistance Center” (PTAC) in 
towns near the larger installations. 
Check with your local chamber of com- 
merce to see if one is available. If not, 
see your local Small Business Adminis- 
tration office. 

A word of warning: Betore you bid 
on, or accept, any tederal contracts, be 
sure you fully understand al/ of their 
vendor/contractor requirements. Talk to 
someone who has a current contract, or 
contact the small business office at your 
local installation procurement unit. Un- 
derstanding contract requirements is 
important, For example, the require- 
ments for vendor “certification” (a drug- 
free workplace, use of recycled paper, 
etc.) run some 23 pages in the FAR 
alone. If you are willing to meet these 
requirements, winning a contract can 
bring several years of steady work—if 
your performance is satisfactory. @ 
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RF and remote control 


The military makes use of 
“Contractor-Off-the-Shelf Systems,” 
or COTS. One good example is the 
REMOTEC “Andros”  remote- 
controlled bomb removal robot that 
is used by the 716th Explosive Ordi- 
nance Disposal (EOD) Detachment 
team at Ft. Richardson, Alaska. The 
EOD team members can perform 
the same sets of tasks that are per- 
formed by a metropolitan police 
bomb disposal unit. The Andros is 
normally used to remove un- 
exploded homemade bombs, a dan- 
gerous but necessary job. 

The robot (see photos, pages 
18-21) is remotely controlled by 
an RF link set that provides both 
command for motor control and 
video for steering the unit. Wire 
or fiber-optic cable, which would 
work.in an urban setting, will 
snag on the obstructions typi- 
cally found in an unimproved 
area. The robot RF link offers a 
potential for interference but the 
members of the 716th EOD team 
have had no reported problems 
to date. 

All of Alaska is the responsibil- 
ity of this EOD team (because 
most Alaskan jurisdictions are 
lucky to have a full-time police 
force, let alone a highly trained 
explosives squad). Short-range, 
interteam communication is via 
Motorola “Talkabout" FRS radio 
sets. This inexpensive and practi- 
cal solution works well in Alaska. 
The team also uses regular LMR 
sets from GE as part of the 
trunked system found on the 
post. Operating on the 406MHz 
government band, these portable 
radios offer a cost-effective solu- 
tion for the large area that makes 
up Ft. Richardson. For work in the 
Pacific Rim, the team has MIL- 
SPEC SINCGARS radio sets avail- 
able for use as well. 

Thanks to Capt. Green (USA) 
and the brave men and women of 
the 716th Ordinance Company 
(EOD) for their help and patience 
in answering questions. | would 
like to acknowledge the profes- 
sional work of Staff Sgt. William 
Johnston in demonstrating the 
radios used by the team and 
thank Staff Sgt. John Phipps for 
the high-speed robot road test. 
NOTE: Mention of specific brand 
names or types of radio systems 
or sets is not an endorsement by 
the U.S. Army or the government. 
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In Columbia County,WI, fleet tracking of winter road 
mainentance vehicles puts trucks where they need to be, 
while remote setting of application rates centralizes control 
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Snow and ice removal ts a critical 
public works task in the northern Ger of 
the United States during the winter, vi- 
tal to keeping the roadways open for 
commuters, freight transportation and 
emergency response vehicles. Road de- 
partments need to husband their stock- 
piles of materials carefully to last the 
entire winter. Overapplication not only 
diminishes supplies, but can have a det- 
rimental effect on vehicles, the road sur- 
face and the environment. 

The equipment operators generally 


Kruse is president of IDA, Fargo, ND. He can 
be reached at 701-280-1122. 


mic for radio communications. Of- 
ten, coordinators and supervisors 
at the base do not know where 
their equipment is. or what it is doing. 
New technologies can contribute to im- 
provement of this crucial public service. 


‘Smart’ snowplows 

To improve the efficiency, safety and 
productivity of roadway maintenance, 
and to reduce costs, a new snow-and-ice 
vehicle fleet-management system is be- 
ing implemented for Columbia County, 
WI. The system not only allows the dis- 
patcher to have direct knowledge of ve- 
hicle activity through standard auto- 
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Above left, snowplows 

undergo refitting with application 
management and fleet management 
control and monitoring equipment, 
which is tied into the snowplow cab 
radio system, above right. The 
screen snapshots above show 
tracking of the activities. 


matic vehicle location (AVL) features, 
but critical process data also can be 
communicated between the home base 
and the vehicle. The system gives the 
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changes in material rates, 


dispatcher the capability to remotely 
change road material application rate 
settings in the vehicle. 

Testing of prototypes and installation 
of the first systems is underway. Com- 
missioner Kurt W. Dey, Columbia 
County Highway and Transportation 
Department, is leading the effort to up- 
grade and modernize the snowplows and 
material-spreading vehicles used by the 
county. Monroe Truck and Equipment, 


Monroe, WI (Columbia County's ye- 
hicle systems supplier), coordinated the 
creation of the system under the 
direction of Engineering Specialist 
Norm LaValla. The location, data and 
remote control functions supporting the 
new system are the result of collabora- 
tion between Raven Industries of Sioux 
Falls. SD. and IDA of Fargo. ND. In- 


volved was the technical marriage of 


Raven's Application Management Sys- 


tem (AMS 200) and IDA’s Trakit GPS/ 
AVL fleet management system. The in- 
formation communicated by the system 
includes both snow and ice applicauion 
data and AVL fleet management data. 


) Application management 


The application management system 
works with Raven's De-ice Control Sys- 
tems (DCS 700/710) and has been used 
in road material-spreading applications 
for several years. This system monitors 


* and regulates the amount of materials 
» and liquids spread onto roadways by 
e snow-and-ice vehicles. The rate of ap- 


plication of these materials can be var- 
ied so that only the appropriate amounts 
are applied, and in the correct locations, 
based on weather and road conditions. 
Setting the application management 
system with the proper application rates 
provides for more efficient spreading 
and conservation of materials. 

Global Positioning System (GPS) 
referencing of certain road areas can 
be used for prescription application, 
which is the variation of material ap- 
plication rates based on GPS location. 
Managed application of road mainte- 
nanee materials contributes to greater 
safety. economy and protection of the 
environment. 
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The GPS-based fleet-management vaiem feeds ain ‘data back to mine dis- 


patch operation. 


Fleet management 

The GPS/AVL fleet-management sys- 
tem includes an intelligent AVL vehicle 
unit that communicates by radio to the 
dispatcher’s computer at the central of- 
fice. Location, time and other data are 
captured and logged at the vehicle and 
transmitted to the home base. At the 
base computer, the fleet-management 
software module displays and records 


the data. Fleet activity can be monitored 
by observing individual vehicle icons 
travel across a digitized map. 

Location updates can be managed by 
lime interval or by individual inquiries. 
Activity captured and logged in the ve- 
hicle data buffer can be downloaded 
over-the-air as wireless data to the dis- 
patch computer. Efficient data commu- 
nications provides for real-time monitor- 


ing and direct control of vehicle fleet ac- 
tivity from the home base. 


Synthesizing functions for dispatch 

The new system is more than a piggy- 
backed configuration of two devices. It 
is a merging of technologies to perform 
a coordinated set of functions. The ma- 
terial-application and fleet-manage- 
ment modules are united in the vehicle, 
each contributing to a common mission. 
The end result is a comprehensive, real- 
time depiction of the processing and ac- 
tivity of the snow-and-ice vehicle fleet. 
The access to current information and 
the ability for remote manipulation of 
vehicle settings makes this system a 
powerful management tool for effective 
wintertime road maintenance. 

The dispatcher can monitor types of 
materials being spread, rates of applica- 
tion. road-surface temperature and dis- 
position of plows, along with the loca- 
tion, speed and heading of each vehicle. 
This information is displayed on tabular 
bars and digital map screens on the 
dispatcher’s computer. The dispatcher 
has current information on each vehicle 
in the fleet. A condition may warrant 
some action to be taken or instruction to 
be communicated to the vehicle using 
the system text-messaging feature. 
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Automatic data communication 
between the vehicle and the home base 
provides pertinent status information to 
the dispatch center. It also relieves the 
drivers from distracting voice communi- 
cations so they can concentrate on the 
attention-demanding task of driving and 
operating the equipment. 

Comprehensive, detailed information 
can be inquired of any vehicle at any 
time. Historical information can be ob- 
tained relating to total distance traveled 


as well as types and total quantities of 


road material that have been spread. 
Calibrations for how much of which ma- 
terial is to be applied can be reviewed, 
Displays indicate what road material, on 
which lanes, is being spread. 

The blade position of each plow (up, 
down) can be displayed. The use of the 
“blast button,” which concentrates ma- 
terial at intersections and at other appro- 
priate road areas, can be analyzed. 
Along with quick at-a-glance status in- 
formation, the dispatcher has access to 
real-time, comprehensive and detailed 
data for individual analysis of each ve- 
hicle in the fleet. 


Automatic alarms 
The elaborate alarm feature 
incorporated into the system will alert 
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the dispatcher of any detected events or 
conditions that are outside of preset op- 
erating limits. Alarms can be triggered 
by deviations from prescribed applica- 
tion rates, low tank levels, malfunction 
of the spinning material spreader appa- 
ratus or a driver exceeding a speed limit. 
Alerts of vehicles entering or leaving 
predetermined zones can be used for nu- 
merous reasons, such as advising the 


dispatcher of a vehicle going outside of 


an authorized operating area or for help 
in scheduling of reloading trucks at the 
sand and road material stockpiles. The 
alarm-and-alert feature not only advises 
the dispatcher of conditions that may 
affect safety and inefficient operations, 
but it also enables event-driven manage- 
ment of a large number of fleet vehicles. 

Settings in the vehicle can be 
changed remotely by the dispatcher. 
Most snow-and-ice vehicles are 
equipped with a bin for granular mate- 
rial and a tank for liquids. The dis- 
patcher can query the current settings 
for application rates of granular materi- 
als and liquids and can remotely change 
either or both of those rate settings in 
the vehicle. This relieves drivers of the 


primary responsibility for quantities of 


materials spread on roadways. 


Another reason for remote 


ratings and configurations are available. 
Call today for specifications and prices or visit our web site: 


www.henryradio.com 
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2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 
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adjustment of settings is that the home 
base may have better information on 
current and forecasted weather condi- 
tions that would influence how applica- 
tion rates should be set. Remotely set- 
ting application rates provides central- 
ized control and management of road 
material application. This management 
tool contributes lo cost containment, 
regulated road material inventory con- 
sumption and environmentally consci- 
entious application of materials. 
Improved centralized monitoring and 
control of remote vehicles lessens the 
reliance and burden on the drivers. With 
drivers having to steer the truck, ma- 
nipulate the plows, operate the blast but- 
ton and perform other tasks simulta- 
neously, any delegation of responsibility 
back to the home base contributes to 
safety and effectiveness. New drivers 
can be acclimated to the job more 
quickly, and continuity of operation 
over the entire fleet can be enhanced. 


Records-based management 

Data recorded either in the vehicle 
data buffer or from monitoring at the 
dispatch base can be used in a wide va- 
riety of ways, including playback view- 
ing and generation of management re- 
ports. The reports can be used for route 
efficiency analysis, asset usage analysis, 
employee time recording and preventive 
maintenance data collection. The cap- 
tured data can also provide excellent 
detailed documentation of the activity 
of the fleet for an entire season. 

State and local governments have 
to pay hundreds of liability settle- 
ments each year on claims that snow- 
and-ice vehicles have damaged prop- 
erty or other vehicles on the road, 
With accurate and undisputable 
documentation of times and locations 
of snow-and-ice vehicles, there is a 
better possibility of refuting unjust or 
nuisance claims for damages. The 
ability to analyze fleet activity over 
long periods of time enables overall 
usage analysis and can quantitatively 
substantiate and support future budget 
requests for additional equipment. 


Expanding capabilities further 

New technologies will continue to be 
implemented by snow-and-ice vehicle 
fleets. Innovations planned for the fu- 
ture at Columbia County Highway and 
Transportation include direct driver ac- 
cess to current weather information and 
use of video for surveillance of the ma- 
terial-application process, Further ad- 
vancements in electronics and capaci- 
ties of onboard computer systems will 
continue to improve operations. ti) 
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Scrutinizing public-safety 
trunking efficiency 


Upgrading a trunked system to include system management tools allows 
communications managers to improve their allocations of resources. 


By H. Scot Smith 


maximize available features and gen- 


Managers of today’s trunked radio 


communications systems 
have at their disposal a 
greater variety of techniques 
than ever to help them effec- 
tively manage and operate 
their systems. Data manage- 
ment and analysis, activity 
reports and other methods of 
tracking and analyzing sys- 
tem use give managers pow- 
erful tools to determine the 
best usage of their resources. 
These methods free up busy 
system administrators to fo- 
cus on other parts of 
their jobs. 

Until recently, however, it 
wasn't easy (or even possible, 
in some cases) to determine 
how efficiently a trunked radio 
system was being used. A sys- 
tem manager, administrator or 
dispatcher migfit have data on 
the number of push-to-talks 
(PTTs) over a given channel. 
But he would need a calculator 
to prepare a report on usage 
trends, and any meaningful re- 
port would take a great deal of 
time to generate. And if he 
wanted to represent any of the 
data graphically, he’d have to 
plot the graphs himself. 

Advances in system man- 
agement technology and soft- 
ware now allow public safety 
agencies, utilities and other 
radio communications users 
to upgrade their systems with 
tools that improve efficiency, 


Smith is product manager for sys- 
tems management, network manage- 
ment. data gateway and PBX gateway 
products products at Ericsson Private 
Radio Systems, Lynchburg. VA. 
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erate all the data they need 
formats they can use. These methods 


help them plan and manage their 
communications systems as efficiently 
as possible. 


Start with what you 
do know 

Where do you start the 
planning process for im- 
proving system manage- 
ment with enhanced data 
collection and retrieval? A 
user must first consider the 
deficiencies that currently 
exist in system monitoring, 
reporting and data. 

For instance, how diffi- 
cult is it to take the data 
on the number of PTTs 
over a given period and 
extrapolate some meaning- 
ful information? A system 
administrator needs to 
know bits of data such as 
the number of transmis- 
sions, the duration of each 
transmission, the types of 
groups or users for each 
transmission and a host of 
other information. 

Data can come from 
sites, devices, units, groups 
and channels. Among their 
many uses, such data allow 
system administrators to 
predict when a channel will 
reach capacity, But even if 
all the data are there, users 
that have not upgraded 
their system management 
capabilities will have a dif- 
ficult time making sense 
of it all—and generating 
the data takes time. The 
more time an administrator 
spends on generating re- 
ports, the less time he has 
for other, more valuable 
activities. 


October 1999 MOBILE RADIO TECHNOLOGY 39 


Massaging the numbers 

To generate a readable, meaningful 
report, the user must take the site 
controller data logged for each push- 
to-talk and export it to a PC. 

The process begins to bog down at 
this point because of the lack of off- 
the-shelf software for radio communi- 
cations applications. Typically, the 
user calls in a software expert, either ; i 
an in-house person or a consultant, to ; aver 
write new code that enables the data _ ale a ts 
to be massaged and interpreted. In 
many cases a spreadsheet program 
can be used to keep track of some of 
the data, but there are severe limita- 
tions on data interpretation when a 
generic spreadsheet program is used. 

Data extrapolation isn’t the only 
activity hampered by limitations in 
system management tools, Often a 
system administrator or dispatcher 
needs to make a change “on the fly.” 
One example would be if a police de- 
partment needed to add individual us 
ers to a specific talk group for an 
emergency such as a hurricane or a 
forest fire. The latest technology in 
system management allows such 
changes, known as dynamic regroup, 
to be made in seconds with the click 
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520 423-2205 Call for 


reservations 
i & © 6 2 
e@e3ee 


and intormation 
Small Business in Telecommunications 
www.sbthome.org 


Newport Beach, CA 


NE WAAR Ph: (714) 751- 0488 


Fax: (714) 957-1621 
www.newmarpower 


com. 
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of a mouse. Other systems have a 
much longer and more complex pro- 
cess (typically involving bringing the 
radio back to the shop for alterations) 
for changing users within groups. An- 
other example of limitations occurs 
with system monitoring. If a break- 
down occurs, only a system with real- 
time monitoring and alarms would 
notify the dispatcher or administrator 
right away. 


Upgrade considerations 

After determining where efficien- 
cies with system management exist, 
the user must consider the benefits 
of upgrading to include new tech- 
nology and software. If these ben- 
efits are carefully weighed, the 
overall improvement in resource al- 
location that results from having 
better data, combined with the re- 
duced user training and system 
maintenance costs, should more than 
offset the additional outlay of funds 
necessary to make the upgrade. 

Many users initially make the 
move from conventional radio to 
trunked radio by installing a system 
that’s designed to be upgraded, 
rather than purchasing the most 
complete system available. When 
the need arises for additional capa- 
bilities, users can simply enhance 
their systems without starting over 
from scratch. This is an opportune 
time to consider adding equipment 
and software to enable improved 
system management and reporting. 


System design 

One enhanced database and report- 
ing system consists of a communica- 
tions director operating in a client/ 
server environment. A typical plat- 
form begins with a server PC with a 
single client, as well as fully loaded 
hardware and software. Ericsson Pri- 
vate Radio Systems’ system manage- 
ment product, the Communications 
System Director, includes standard 
hardware platforms such as: a 
450MHz Pentium II processor and a 
17-inch color monitor. If additional 
sites or users need to be added, they 
can be implemented with the use of a 
PC for each user. The entire local- 


area network (LAN) then consists of 


the server linked to PCs, auxiliary 
systems, remote siles, management 
controllers and peripherals. Efficiency 
is enhanced when industry-standard 
hardware and software, such as the 
Windows NT operating system, are 
used, thereby eliminating the need for 


www. emrimag.com 


Often a system administrator or dispatcher needs to 
make a change ‘on the fly,’ i.e., if a police department 
needed to add individual users to a specific talk group 
for a hurricane or a forest fire. 


proprietary technology. 

The ability to create templates—a 
standard set of features for, say, 
Group A, and a different set of fea- 
tures for Group B—gives system ad- 
ministrators an additional time-saving 


feature. The ability to save time and 
gain an extra measure of control over 
the system is a capability many sys- 
tem administrators want. Examples of 
additional time-saving features include 
a wizard, which assists in setting up a 


NEED PERFORMANCE? 


MAXRAD LOW PROFILE. CHALLENGE US. 


MLPV ANTENNA SPECS 


frequencies 


3/4" standard mount 


ENGINEERING + PROTOTYPING - MANUFACTURING 


Building a low profile antenna to cover 
a narrow range of frequencies is simple. 


Introducing the new Maxrad Low Profile 
Vertical antenna series covering the entire 806-960 


Ls 


ouchest part 


tuning requires 


MHz or 1700-2500 MHz frequency ranges with just 


two models. No tuning required. Challenge us: we 
outperform the competition—guaranteed. 


Opp 
minimum visibility 


ruction fo 


How about field-proven parabolics or a broadband 


weatherproof yagi? Need an omni that outperforms 
the pack? Are you looking for a WLAN or PCS panel 


a = 


solution? Don’t forget about our other UHF, VHF, 
800/900 MHz, 2.4 GHz and 5.8 GHz ISM products. ~ 


Trust Maxrad to offer the breadth of antenna 


solutions you need. 


arate o 


CALL (800) 323-9122 
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Efficiency is enhanced when industry-standard 
hardware and software, such as the Windows NT 
operating system, are used, thereby eliminating 

the need for proprietary technology. 


ager or administrator can set up the 
system the way it needs to be used. 
The interface also allows for simple 
and efficient monitoring of the system 
in real time, effective database man- 
agement and easy control of any of 


report or template, and mass edit, 
which allows changes to the entire 
database through a single action 
or keystroke. 

Through a user-friendly graphical 
user interface (GUI), the system man- 


t 
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b r LTR® Trunking Logic Controller | 
| ' UHF Trunking Ready 

| * CTCSS/DCS Capability 

E ° Repeater Disable Device for Co-channel Protection 


. ‘Easy interface and set-up with most repeaters 
| * Allows conventional and trunking users 

“to share channels 

* Interconnect Model Available 
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the subsystems that make up the 
trunked radio system. 


Using management functions 

Operationally, enhanced manage- 
ment capabilities can perform a 
number of functions for a trunked 
system including: system and device 
management, 
unit group data- 
base manage- 
ment, group da- 
tabase manage- 
ment, call activ- 
ity monitor, re- 
port manage- 
ment, activity 
database man- 
agement and 
radio control, 
GUIs allow all 
these functions 
to be accessed 
through pull- 
down menus, 
check boxes and control trees. 

Database management, one of the 
key features of an enhanced system, 
allows the system administrator to 
control and manage information criti- 
cal to system performance. For ex- 
ample, Ericsson’s CSD contains three 
database management processes: unit 
definition, which assigns each radio 
an [ID number; group definition, 
which allows individual units to be 
assigned to groups such as police, fire 
or emergency medical; and system 
and device definition, which includes 
site channel configurations and oper- 
aling parameters. 

Trunked radio system administrators 
can make use of report management 
functions to generate significant 
amounts of data in easy-to-read for- 
mats. Detailed information on system 
activily, performance and efficiency 
are available through report manage- 
ment. The user can customize the re- 
ports or generate reports through de- 
fault conditions. Report management 
also allows the user to view, print and 
store reports as needed. The reports 
can be printed using a mix of text 
and graphics. 

Radio system management is 
greatly simplified through the use of 
these types of tools that are common- 
place in other industries but relatively 
new to private radio. With increasing 
sophistication of trunked radio and a 
greater need to manage the system ef- 
ficiently, the prevalence of easy-to-use 
system management hardware and 
software will only grow. a 


www .mrtmag.com 


web site directory 


Berkeley Varitronics 


Systems 


The site covers Berkeley’s com- 
plete product line, including all 
CDMA and CE test instruments. 
The technical support section in- 
cludes free downloadable software 
updates, published technical papers 


and product documentation. 
www.bysystems.com 


Canamex Communications 
Canamex manufactures and dis- 
tributes Quikpager Wireless, a reli- 
able and efficient integrated desk- 
top, system for on-site and private 
paging. Check the Web site to 
quickly configure a system for your 
specific needs. 
www.pagingwords.com 


CES Wireless Technologies 


CES offers complete mobile data 
systems, AVL, hardware, software, 
signaling, microphones, intercon- 
nects and OEM services. 

www.ceswireless.com 


Communications |, 
Spacialiate, Inc. 


Ven % 
‘The f-1900 Telerrwtey Recetver 
lence: Click on an image! 


420 West Talt Ara. Orange, California 02865 


Communications Specialists 
Communications Specialists 
manufactures tone-signaling equip- 
ment including CTCSS, DCS, two- 
tone sequential, ANI add-on tone 
boards, repeater tone panels, morse 
station identifiers, SMT chip kits 
and Part 90 narrowband kits. 
www.com-spec,.com 


2000 International CES 


International CES is a trade 
show for the consumer technology 
market, from digital products and 
computer hardware to smart 
phones, e-commerce, satellite sys- 


tems and home theater. The show 
attracts more than 90,000 attend- 
ees and features more than 1,800 
exhibitors, covering more than 
1 million square feet of floor space. 
www.CESweb.org 


Daniels Electronics 
Daniels Electronics manufac- 
tures fixed and portable radio base 
stations and repeaters for two-way, 
trunking, mobile data, cross-band 
and paging applications. 
www.danelec.com 


Base Station Antennas For 
Worldwide Wireless Networks 


DAPA Communications 

DAPA Communications manu- 
factures base antennas for wire- 
less networks. Recent develop- 
ments include the Accubeam and 
the Harmony dual-band, dual- 
polarized antennas. 


www.dapacom.com 


Davicom Technologies 


Davicom Technologies manu- 
factures a full line of base station 


equipment, including filters, an- 
tennas and remote monitoring 
systems. 

www.davicom.com 
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David Clark 


David Clark manufactures noise- 
attenuating headsets and radio 
adapters for use with more than 350 
mobile and portable radios and 
personal communications devices. 
It provides communications prod- 
ucts for high-noise environments. 

www.davidclark.com 


Doppler Systems 


Doppler provides radio direction- 
finding systems for use between 
50MHz and 1,000MHz. The 5900 
series has a remote control and dis- 
play head for convenient homing 
operation. The 6000 series comes 
with BearingTrack software for 
centalized fixed site control and tri- 
angulation. Mobile triangulation is 
possible using the 6100 series with 
Autotrack software and GPS. 
www.dopsys.com 


DX Radio Systems 


DX Radio Systems offers re- 
peater component sales, complete 
complex system design, turnkey in- 
stallation and system commission- 
ing. It provides paging equipment, 
trunking products and radiotele- 


phone links. 
www.dxradiosystems.com 
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bias EDX Engineering, Inc. 
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EDX Engineering 

EDX supplies wireless commu- 
nications systems design software 
for SMR/LMR, broadcast, paging, 
cellular/PCS, LMDS, MDS and 
WLL. EDX also offers a variety 
of U.S. and worldwide terrain, 
building/structure and geographic 


databases. 
www.edx.com 


EFJohnson 

EFJohnson designs, manufac- 
tures and markets trunked and con- 
ventional analog and digital radio 
systems, stationary land mobile ra- 
dio transmitters/receivers and mo- 
bile and portable radios. See the 
new, affordable Smartnet/Smart- 
zone products on the Web site. 


www.efjohnson.com 


feom 


ICOM AMERICA, INC, 


The works quality imate weer 
of amatos anvcens, land mobile, FKS. seal inane Fehr 
(ite De tp scarier J PES VST NBLIDATIETA Lin? & 


Des ras apple Je of sunt pitied Hence et Nat fen 


_ aS 


ICOM America 
ICOM’s Web site contains infor- 
mation on ICOM radios for land 
mobile, amateur, marine and avi- 
onics, as well as two-way commer- 
cial radios. 


www.icomamerica.com 
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IDA 


IDA designs and manufactures 
land mobile radio equipment in- 
cluding trunking controllers, ve- 
hicle location systems, dispatch 
networking equipment, tone and 
dc remotes, digital trunking 
remotes, mini consoles, intercon- 
nects and DTMF microphones. 


www.idaco.com 


fant 


Trerpaeny Br Seed tac 
lech Pam Beliery Systems: 


iTECH (Intelligent Technolo- 
gies) designs and manufactures 
single and multistation chargers, 
analyzers, conditioners and test 
systems for nickel-based and 
lithium batteries. Private-label 
and custom-designed battery sys- 
tems are available for OEMs of 
wireless products, as well as 
battery-test systems and quality- 
assurance labs. 


www. itecheng.com 


Kenwood Communications 


Kenwood Communications is a 
manufacturer of mobile and por- 
table radios for conventional and 
trunked operations in government 
and private industry throughout the 
world. Kenwood Systems offers 
custom-designed communications 
systems for government and busi- 
ness use. Check out the Web site 
for the new 80 series of mobiles 
and portables. 


www.kenwood.net 
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FUTURE OF WIRELESS DATA 
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Maxrad 


Maxrad manufactures mobile, 
portable and base station antennas 
for 27MHz to 5.8GHz frequencies. 
This page concentrates on the ISM 
wireless data products and provides 
specifications and an option to re- 
quest a product quote based on spe- 


cific requirements. 
www.maxrad.com/wirelessdata 


Newmar 
Newmar manufactures commu- 
nications power products, power 
supplies, battery chargers, power 
converters and accessories. The 
Web site features a full on-line cata- 
log, including a PM/PFM system. 


www.newmarpower.com 


Norcomm 

Norcomm produces data/tone 
signaling products for two-way ra- 
dio and wireless communications 
systems in a full range of formats, 
including DTMF, DCS, CTCSS, 
two-tone, digital, voice, scrambling 
and encryption. 

www.norcommecorp.com 


Omnicron Electronics 
Omnicron provides products for 
your two-way radio telephone, su- 
pervisory and room recording 
needs. The Web site covers stan- 
dard and custom voice-logging re- 
corders along with an extensive 


selection of accessories. 
www.omnicronelectronics.com 


Paging and Wireless 
Service Center 
Paging and Wireless otfers new or 
reconditioned Motorola pagers with 
monitor and tone alert. The site of- 
fers an online directory of radio bat- 


teries, accessories and chargers. 
www.pwservice.com 


Premier Communications 

The Premier Web site is an on- 
line source for information on the 
line of Pryme audio accessories, an- 
tennas and battery packs. The site 
also contains information on the 
new ADI brand of two-way radio 
transceivers, which Premier is now 


importing into North America. 
www.pryme.com 


Racal Communications 

Racal Communications’ Racal 25 
radio, a small Project 25-compliant 
digital portable, provides multi- 
mode operation and works with ex- 
isting analog systems. The 16.7- 
ounce radio is immersible to two 
meters and features 256 channels, 
DES encryption and a 10-hour-plus 
battery with fuel-gauge display. 


www.racaicomm.com 
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RadioSoft manufactures engi- 
neering software for the entire spec- 
trum of radio communications. The 
strength of the software is accuracy, 
affordability and ease of use. 

www.radlosoft.com 
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Visit Shure’s Web site for ev- 
erything you need to know about 
Shure’s full line of communica- 
tions microphones, including the 
Modulink series, recent product 
introductions and other sound 
products. 

www.shure.com 


Southwest Windpower 


The Air Industrial is the latest 
model of Southwest Windpower’s 
battery charging wind turbines. The 
turbine is designed to produce al- 
ternative power for remote tele- 
communications and repeater sites. 


www.windenergy.com 


TelePath 
TelePath is a provider of two- 
way radio and wireless communi- 
cations products. It specializes in 
all forms of two-way business 
communications. 


www.telepathcorp.com 


Pusetume The Future 
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Trident Micro Systems 

Passport is an enhanced trunking 
networking protocol from Trident 
Micro Systems. Passport technol- 
ogy has been licensed by ADI, 
ComSpace, ICOM America, 
Kenwood Communications, Mot- 
orola, Ritron, SEA, Scholer- 
Johnson, Tait and Vertex/Standard. 


www.trunking.com 
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Berkeley's Newest 
Indoor Transmitter 
& Receiver 


o The 


1 WATT 
PORTABLE TRANSMITTER 
A portable, battery-powered 1 watt 
transmitter used 
for indoor 
coverage 
testing. 


contained 
module 
design 

* 1 milliwatt 
to 1 watt 
output 

* Remote 
control 


* 128 x128 


13 STANDARD 
FREQUENCIES 


IMMEDIATELY AVAILABLE! 


RECEIVER 
A light weight 
receiver that’s 
ideal for quick 
indoor sweeps 
by propagators. 


* Internal memory stores 
signal strength that can be 
output to a PC with a serial cable 


* Large graphic EL backlit display allows user 
to view any 3 channels simultaneously 


* Rechargeable Ni-Cad Battery 


* Audio can be heard through headphone 
jack or an internal speaker 


* Available in most popular frequency formats 


* Weighs under 5 Ibs. oP, 


(Including battery) 
BERKELEY 
VaARITRONICS SYSTEMS 


732-548-3737 / Fax: (732) 548-3404 
Internet: www.bvsystems.com 
E-mail: |Info@bvysystems.com 
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Need Remotes? | 


DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


941 Hensley Lane's Wylie, TX 75098 
Voice (800) 869-9128 » Fax (888) 437-5360 
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davicom 


technologies 


U.S.A.: 1.877.327.4832 
CANADA: 1.600.465.4343 
www.davicom.com 
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1X RX Sivstens 

TX RX Systems is a division of 
the Bird Technologies Group. Visit 
the Web site for further informa- 
tion on multicoupler systems, sig- 
nal boosters, antennas, duplexers, 
cavity filters and RF components. 


Vega 

Vega manufactures specialized 
radio/telephone dispatch control 
consoles and associated base station 
adapter panels. Other products in- 
clude audio processors, audio am- 
plifiers and tone encoder/decoder 
modules for system applications. 

www.vega-signaling.com 


VoCom Products 

VoCom manufactures RF power 
amplifiers, specializing in power 
applications for FM-modulated 
systems. Customers include wide- 
area paging providers, community 
repeater operators and state and 
federal government agencies. 

www.vocomrf.com 


W & W Associates 


waw ewig 


W&W manufactures two-way ra- 
dio replacement batteries, chargers 
and analyzer/conditioners. More 
than 200 charger and analyzer adapter 
cups are available for land mobile ra- 
dios, cellphones and laptops. 

www.wwassoclates.com 


tional (APCO) hosted its 65th annual 
conference and exhibition Aug. 9-13 in 
Minneapolis. The show 
was packed with activities, 
exhibits and informative 
educational sessions. 

About 256 companies 
exhibited at this year’s 
conference. As always, the 
exhibits kicked off with a 
parade in front of the con- 
vention center on Tuesday 
morning, Aug. 10. 

John Walsh, the vic- 
tims’ rights advocate and 
host of “The New 
America’s Most Wanted,” 
delivered the keynote ad- 
dress. Walsh made complimentary com- 
ments about 9-1-1 dispatchers and 
spoke about his efforts in support of the 
Victims’ Rights Amendment. 

Educational sessions ran for four 
days. Monday through Thursday, with 
more than 90 speakers presenting in- 
formation on management, technol- 
ogy, information systems, telecom- 
municator training and 9-1-1 prac- 
tices. John Powell of the University of 
California at Berkeley police depart- 
ment moderated the session on Y2K 
preparedness. Representatives from 
Motorola, the California Highway pa- 
trol and the St. Paul, MN, police de- 
partment described preparation and 
contingency plans. Two “When Terror 
Strikes” sessions were presented, one 


~The Association of Public Safety 
Communications Officials—Interna~ 


Speaker John Walsh re- 
ceives a standing ovation 
at the opening session. 


‘covering the Oklahoma ‘City tornadoes 
and the other analyzing the Colum- 
bine, CO, High School incident. 

D’ Wana Terry, chief of the FCC 
Public Safety and Pri- 
vate Wireless Division, 
moderated a session 
called, “What Every 
Licensee Should Know 
About the FCC.” The 
session covered general 
licensing and technical 
analysis processes. The 
audience had several 
questions about the an- 
tenna structure registra- 
tion and the letters that 
the FCC had recently 
mailed, warning opera- 
tors and owners to reg- 
ister their towers. 

The APCO officers were sworn in 
on Aug. 12. Thera Bradshaw won the 
election for second vice president. 
Bradshaw is the executive director of 
Regional 9-1-1 Emergency Services in 
Vancouver, WA. Jack Keating passed 
the APCO gavel to Joe Hanna, the 
66th APCO president. Hanna Is cap- 
tain of the Communications Division 
of the city of Richardson, TX, police 
department. Lyle Gallagher, director 
of communications for the state of 
North Dakota, succeeds Hanna as 
president-elect. Glen Nash. senior 
telecommunications engineer for the 
California Department of General Ser- 
vices, took the position of first 
vice president. 


APCO recognizes public 


APCO saluted com- 
municators in public 
safety at the confer- 
ence with its annual 
awards program. Fol- 
lowing are some of the 
award winners: 

Frank L. Sparks. com- 
munications technician 
for the Delaware State 
Police won the Techni- 
cian of the Year Award. 

The Telecommunicat- 
or of the Year award went 
to Tracy Vail. atelecom- 
municator and lead call 
taker for the Illinois State 


safety communicators 


Police, District 14. 

Sue Fallon. shift su- 
pervisor for the Minne- 
sota Emergency Com- 
munications Center. 
eared the International 
Public Safety Commu- 
nications Line Supervi- 
sor of the Year award. 

The International Pub- 
lic Safety Communica- 
tions Center Director of 
the Year was awarded to 
Barry M. Mosil. director 
of Pinellas County, FL. 
Emergency Communica- 
tions/9- 1-1. 


( 
APCO quotes 


Dominick Arcuri, vice president of 
engineering, Ericsson Private Radio 
Systems: 

“Two-way radio will continue to grow. 
Public safety has needs that are met by 
two-way radio. There will be spillovers 
into two-way radio as advances are 
made in other technologies.” 


Dan Connors, acting legal advisor to 
FCC Commissioner Susan Ness, on 
the 7OOMHz band: 

“The FCC doesn’t want to pick a stan- 
dard [for 7OOMHz}. We are relying on 
the NCC and an open process to rec- 
ommend a standard to the FCC. We 
don’t plan to second-guess.” 


Joe Galleli, Simoco international, 
on TETRA: 

“With the globalization of type ap- 
provals, we think that once we de- 
cide to provide the data, which may 
come from several different sources 
... the data will go directly to the 
commission and we can enter the 
type acceptance process, and it 
could be over in 60 days. ... Prob- 
ably before year’s end, we'll have 
type-accepted equipment.” 


Thera Bradshaw, successful! candi- 
date for second vice president: 

“| want to focus APCO’s resources 
wisely, empower individuals, form 
partnerships with those who can 
help us, market APCO worldwide and 
lead by example.” 


Craig Jorgenson on funding for pub- 
lic safety: 

“Traditionally, funding for public safety 
has been a result of direct appropria- 
tions ... In the late '70s those funding 
sources disappeared. We need to find 
a new way to fund public safety sys- 
tems, [by] asking the government, 
privatization, bonding, borrowing or 
lease purchasing. One of the basic 
problems is you have to make that 
decision early on.” 


Gary Oldham, Lucent Public Safety 
Systems, on GPS uses in public 
safety: 

“If | dial 9-1-1 from my cellphone in 
this room, | wouldn't be able to get 
a signal for help, according to the 
use of GPS.” 


Now a Securicor subsidiary, Intek Global trims payroll by 28 


In August, Intek Global, a New York- 
based company with its largest operating 
facilities in Kansas City, MO, and Bath, 
United Kingdom, reduced its U.S. 
workforce by about 22 positions in Kan- 
sas City and about six in the field. The 
layoff mostly bypassed middle managers 
and executives and left the RoameR One 
technical services and customer support 
almost untouched. The pink slips were 
handed out shortly after the majority 
shareholder, Surrey, UK-based Securicor, 
bought out minority shareholders. 

“Staff reductions in the Kansas City 
office are essential to the continued 
implementation of the ongoing Intek 
Millennium Plan which emphasizes 
focus, efficiency and profitability. ... 
Intek Global’s business plan antici- 
pates aggressive growth of its systems 
sales business and calls for a transi- 
tion from a product sales business to 
a systems and airtime sales business,” 
a statement issued from the New York 
headquarters reads. 

George F. Naspo, the company’s ex- 
ecutive vice president, heads the Kansas 
City operations. He said that Intek Glo- 
bal has restructured its products, sys- 
tems and services business units under 
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21371 N. First Street * Flagsta 
Tel 520-779-9463 Ext 400 
www.windenergy.com 
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Specifications 

r} Rated 300 watts 

r} Only 14 ths. (6.3 kg) 

rt 45 inch (1.14 m) blade dia. 
ry Only two moving parts 

r} Internally Regulated 


3 Year Warranty 


ormation, contact: 


Southwest ised 


Arizona 86004 USA 
Fax 520-779-1485 
* E-mailfinfo@windenergy.com 


one umbrella, with airtime sales under 
another. He said that most of the jobs 
that were eliminated involved manufac- 
turing and were in areas where there 
were redundancies among divisions. 

“You can look at us as having prod- 
ucts, systems, services and airtime busi- 
nesses. Too often we're referred to as 
‘product and airtime’ only. Our systems 
and services will include 220MHz busi- 
ness and land mobile radio business, all 
under one umbrella. It's time that the 
company starts looking at each business 
segment as part of our full product line 
rather than each segment as a separate 
business,” Naspo said. 

“As for airtime, we're marketing in 
four major markets, working with the 
National Rural Telecommunications 
Cooperative in others and setting up 
some indirect, third-party resellers who 
want 220MHz systems throughout the 
country,” he said. 

It was in December 1996 when Intek 
Global achieved a form approaching 
what it is today. At the time, three com- 
panies, Roamer One, Midland USA and 
Securicor Radiocoms, were brought to- 
gether under the corporate entity then 
known as Intek Diversified. Under a 


previous name, Intek Global first was 
incorporated in 1969, and at times it has 
been involved in iron ore exploration, 
test equipment manufacturing, real es- 
tate development and injection-molded 
plastics. At one time its name was Inter- 
continental Diamond, reflecting its min- 
ing business. 

In August of this year, Securicor used 
a tender offer to purchase the rest of the 
shares. Intek Global has become a 
Securicor subsidiary, giving Securicor 
direct control, where previously it had 
to exercise control indirectly through its 
majority vote on Intek Global's board of 
directors. The name of the company will 
change to Securicor Wireless. A source 
close to the company said that Securicor 
would seek a long-term strategic partner 
as it continues to expand its North 
American business. 

Intek Global sells products and ser- 
vices under the Intek Global, Data 
Express. Midland and RoameR One 
brand names. 


For complete details regarding 
this story and the history of Intek 


Global, see the Industry News page 
at www.mrtmag.com. 


audio cassette 


¢ Talking clock repeats time and 
date on optional time track 

¢ Alarms monitor tape movement to prevent operator error 

* Instant review of messages * Full line of accessories 


omnicron 
www.omnicronelectronics.com 


YOUR WORLD. 


Preserve 
Conversations with... 


..OMNICRON Professional Voice Logging Recorders. 
Automatically record your 
important phone conversations, 
two-way radio messages, 
conferences and meetings - 
under $500.00 per channel 
* Voice activated recording 
¢ 2,8, or 16 hours of solid 
talk Gime on a standard 


OMNICRON 


581 Liberty Highway 
Putnam, CT 06260 
860°928*0377 

FAX: 860°928¢6477 


Circle (43) on Fast Fact Card 


1999 


www -.mrtmag.com 


FCC Notes 


ALJ dismisses all WTB actions 
against James A. Kay Jr. 

With scathing criticism of FCC 
prosecutorial and administrative 
practices, on Sept. 7 FCC Chief Ad- 
ministrative Law Judge (ALJ) Joseph 
Chachkin wiped out five years of 
Wireless Telecommunications Bu- 
reau (WTB) pursuit of California sys- 
tem operator, James A. Kay Jr. 

Chachkin held that Kay is 
qualifed to remain a licensee, or- 
dered the WTB to lift the five-year 
freeze on processing Kay's licens- 
ing applications and specifically di- 
rected the WTB to coordinate with 
Kay to update databases relating 
to his unconstructed or discontin- 
ued base stations. 

Kay, an operator of more than 
150 Part 90 licenses in Los Ange- 
les, became the target of WTB in- 
quiry into his business practices 
and character qualifications to be 
a licensee in 1994. The bureau 
sought to remove licenses from 
Kay for failure to provide informa- 
tion, violation of construction and 
operations requirements, failure 
to construct stations in a timely 
manner, improper system loading, 
abuse of administrative process, 
malicious interference, unautho- 
rized transfer of control, and mis- 
representation and lack of candor 
before the commission. 

In his decision, Chachkin said 
there are limits to information that 
a bureau may request in the public 
interest. He characterized WTB ef- 
forts as “a fishing expedition.” Over 
the years, Kay was required to pro- 
duce about 36,000 documents in 
his defense. The judge found insuf 
ficient proof to support inappropri- 
ate construction or system loading, 
and he questioned the credibility of 
witnesses against Kay relating to 
abuse of process. The WTB had 
already dismissed the malicious in- 
terference allegations against Kay. 

Chachkin’s strongest comment 
related to WTB concealment of in- 
formation from the ALJ office re- 
garding the improper transfer of 
control charges. “This judge has 
never seen prosecutorial miscon- 
duct of this magnitude in the 20 
years he has presided over com- 
mission cases,” Chachkin wrote. 

MRT regulatory consultant Rob- 
ert H. Schwaninger Jr. com- 
mented, “This is a landmark case 
on WTB rights and responsibiities 
in enforcement.” 


Zetron acquires Helper 


Redmond, WA-based Zetron has ac- 
quired the majority of Helper Instru- 
ments” assets, including the rights to 
the company’s name and its products’ 
brand names. 

Helper Instruments, Indialantic, FL, 
manufactures test equipment used by 
the wireless industry. Major products 
that were acquired include the 
Sinadder automatic distortion meter 
for measuring SINAD sensitivity; the 
Matchbox series for measuring and 
tuning antennas; the Lineman for 


Intruments 


troubleshooting tone remote systems: 
and the RF Millivolter for measuring 
RF circuit performance. 

Helper Instruments will continue to 
sell under its established brand name 
as a division of Zetron. The products 
will be manufactured by Zetron’s 
Redmond facility. Mail correspon- 
dence to Helper Instruments at 12034 
134th Court NE, suite 100, Redmond, 
WA 98052, or call 800-324-9308 for 
technical support and sales informa- 
tion. (www.zetron.com) 


MicroConnact 


Two-Way Radios for Work and Play 


The new PRYME MicroConnect™ line of two-way 
radios has something for everyone, from 
professional radio users to weekend warriors. 
These are powerful portables (5-Watts VHF or 
4-Watts for UHF) that are truly palm-sized, 
measuring just 4.25" tall (excluding antenna)! The 
radios feature brass reinforced knobs and a metal 
chassis for durability, and the back-lit LCD display 
helps the user keep track of the radio’s status, even 
at night. The MicroConnect™ line of portables offers 
an impressive combination of power and 


capabilities. 


ProConnect™; 99 channel transceivers for 
conventional Land Mobile and Personal Mobile 
Radio applications. The ProConnect™ is available 
in three different frequency ranges: VHF Low Band 
(38-50 MHz), VHF (136-174 MHz) and UHF (440- 
470 MHz). 


JobConnect™: 8 channel transceiver for Job-Site 
use, The JobConnect™ is available in both VHF 
and UHF versions and comes with the 8 most 
popular job site frequencies already installed, 
Additional or different frequencies are available. 


ClearConnect™ and SportConnect™: These 
sporty new radios operate on frequencies within 
the General Mobile Radio Service, and are 
intended to be used by families for their own 
personal communications needs. The 
SportConnect™ is a 7 channel radio for the casual 
radio user, The ClearConnect™ is a 23 channel 
unit with repeater capability for the ttue GMRS 
enthusiast. 


PRYME 


Kadeo Froducts 


by PREMIER Communications Corporation 
480 Apollo St. #E * Brea, CA 92821 * Phone: 714-257-0300 * F ax: 714-257-0600 
Webpage: http://www.pryme.com * Dealer Inquiries Welcome: 1-800-666-2654 
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News Notes 


Calhoun County, AL, officials cut a 
ribbon July 15 to celebrate their new 
Motorola Astro radio 
system. “The final 
product exceeds our 
expectations in cover- 
age and audio qual- 
ity," Mike Burney, 
Calhoun County EMA 
: communications man- 

ager, said. ... Larimer 
Walker County, CO, will use a 
Motorola Astro Smartzone system as 
a shared network among its cities 
and agencies. “We'll operate at peak- 
level efficiency, but we won't have to 
invest our own resources to manage 
and maintain the system,” said Capt. 
John Walker of the Loveland Police 
Department ... 

“We have a very limited, one-chan- 
nel, one-transmit site system, and the 
size and volume have just increased 
beyond the system's capacity,” said 
Maj. Glendon Carlton of the Lexing- 
ton, KY, Fire Department, explaining 
why the agency chose to use the Uni- 
versity of Kentucky’s existing six- 
channel 800MHz Ericsson EDACS 
trunked radio system. The university 


will use the fire department's VHF site 
as a backup. ... Lake County, IL, has 
awarded a $6-million contract to 
Ericsson for a four-site, 
eight-channel 800MHz 
EDACS system. “We 
have a lot of congestion 
on our current radio sys- 
tem and are plagued 
with interference from 
other frequency users,” 
said Garry Gorr, Lake 
County communications 
director. “With the implementation of 
EDACS, we are looking forward to 4 pub- 
lic safety system that provides portable 
radio coverage countywide.” 

The House and Senate have passed 
bills (S800 and HR438) to make 9-1-1 
the universal number for all emergency 
calls in the United States. The Senate 
voted on August 6; the House bill 
passed in February. Berkeley 
Varitronics Systems, Metuchen, NJ, has 
appointed Navalr, Mississauga, Ontar- 
io, as its distributor for Canada. 
(www.navair.ca)...Atlanta-based 
Dataradio has completed a private wire- 
less computing network for the Tulare 
County Sheriff's Department, Visalia, 
CA. “Private wireless networks provide 
distinct advantages over public wireless 


Gorr 


FM BROADCAST KILLER 


HLC-700 
L-0 FILTER 
moors! /HEMSE 


rvew [iat ABJECT 


CUTORD PNEQUENCIES: 


: Reduces Site Intermod 
Eliminates FM from Testing 


The C7RFM3x filter is just oz 
the ticket for keeping FM =. 
broadcast out of your «| |¢ 
equipment. Because of its 
high power rating it can 
be used to keep FM out of 
transmitters which is a 
major cause of intermod 
at sites co-located with 
FM broadcast. It is also 
useful when testing 
antennas at these sites. 


Ube PS UP UO, 
Typical Filter Curve 
FREE application note: 


Please call for 
“Protecting Sites from 


P.O. BOX 4300 ¥ 


Intermods"” 


CREEF 


VOICE: (520) 204-2597 FAX: (520) 204-2568 v email:eag@sedona.net 
SEDONA, ARIZONA 86340, USA 


services, giving the user control over 
the network and maxi- 
mum bandwidth,” said 
Philip Abbate, Data- 
radio's western terri- 
tory manager. Mean- 
while, a Dataradio 
subsidiary, Johnson 
Data Telemetry, 
Burnsville, MN, has re- 
ceived FCC approval 
for 25kHz operation at VHF and UHF 
for its JSLM telemetry radio. 
(www.johnsondata.com) 

Motorola has a $51-million con- 
tract to supply the city of Philadelphia 
with an 800MHz Astro 
radio system. “This 
system will enable 
police officers and 
firefighters, as well as 
other city depart- 
ments, to communi- 
cate with each other 
at any time and virtu- 
ally anywhere in the 
city,” said Mayor Ed Rendell. ... Digi- 
tal Voice Systems, Boston, has li- 
censed advanced multiband excita- 
tion (AMBE) voice compression 
software to ComSpace, Irving, TX, for 
use in its land mobile radio systems. 


Abbate 


Rendell 


Lo as whe moras 


PO Box 2. Seaton, [ pope Bae: 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree. AZ 85377 
Tel: (480) 488-9755 


Fax: (480) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 


2YS. — 


Circle (45) on Fast Fact Card 
Circle (46) on Fast Fact Card 
50 MOBILE RADIO TECHNOLOGY October 


1999 www.-.mrtmag.com 


Hand-held radios 


Radios offer programmable 
channels, high output power 


The Tekk NT series of radios offer perfor- 
mance and features at a low price. The NT-20/ 
40 (VHF & UHF) offer 2W of output power, 
10 fully programmable channels (not just cer- 
tain dipswitch frequencies) and other features 
such as scan, priority scan, full CTCSS/DCS, 
12.5kHz and 25kHz. The NT-8/9 offers higher 
output power (5W) and 16 programmable chan- 
nels. All NT radios are complete with battery, 
charger, antenna and belt clip. 
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Radio supports Opensky protocol 


The P-801 from AMP Wireless 
Systems is a software-based, fully 
digital portable radio that supports the 
Opensky. communication protocol in 
the 800MHz SMR frequency band. 
The radio serves as an integrated voice 
and data communications device. It 
delivers robust voice communications 
and enables mobile data networking 
for an attached portable computer. 
The radio supports Opensky digital 
trunking features include voice group- 
ing, priority scanning. pre-emptive 
emergency calls, late call entry and dynamic 
reconfiguration. It performs autonomous roaming for wide- 
area applications. Optional voice encryption is available for 
secure communications. 
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Radio meets military standards 


Ericsson Private Radio Sys- 
tems’ Panther 500P portable for 
public safety is a lightweight and 
compact radio designed to perform 
in tough conditions. Meeting the 
military standard 810 E, the radio 
can withstand 40mph driven rain, 
temperature extremes from —40°F 
to 176°F, 48 hours of exposure to 
salt fog, blowing dust and other en- 
vironmental extremes. The radio 
can be programmed from high 
power to low power to conserve battery life. The channel 
guard feature provides enhanced privacy. Digital chan- 
nel guard is also available. The LCD provides a large 
two-digit numeric readout with icons and is backlit for 
better visibility in low light. 
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VHF and UHF portables operate 
on conventional, trunked os oman 


Kenwood Communications’ TK- 
280/380 VHF and UHF portables are 
multimode hand-helds capable of 
wideband or narrowband operation on 
conventional and trunked radio systems. 
[n conventional mode, the portables of- 
fer traditional two-way conventional re- 
peater and simplex operations with pri- 
ority channel scanning. In trunked 
mode, one unit can operate on both con- 
ventional and LTR trunking systems. 
The radios also comply with military 
specs, including the driven-rain spec. 
The radios also meet or exceed military 
standards for vibration, shock, humidity, rain, dust, tempera- 
ture and atmospheric pressure. In trunked mode the radios 
have a 600-channel capacity, allocating 32-system and 250- 
group memory capacity to meet system parameters. 
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100 AMPS CONTINUOUS 
BRE nuiacomnt 


a 


MB 100M Power Supply from DuraComm 


13.8 VDC Output Rated at 100 amps 
continuous duty in a package that fits 
a standard rack, is only 3 1/2" tall and 
meets “half rack” depth requirements, 


* 3 Other Models available, starting at 40 Amps Continuous 
* Modular, expandable construction 

* Dual thermostatically controlled cooling fans 

* Battery back-up module available for UPS 


Join DuraComm in the switch-mode revolution! 
Contact your communications distributor 
or call or fax us Toll Free. 


Phone 1*800°467*6741 Fax |1*800°825*1403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City,MO, On the Web at www.duracomm.com 
64116 e-mail; duracomm@duracomm.com 
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Microwave test set 
aligns antenna paths 


es Using “Talk-thru-your-ears” technology, the 

CayCom 2000 brings together two-way radio 
communications with consistent hearing protec- 
_ tion in a lightweight ear set and control box. Trans- 
ducers, embedded in custom hearing protectors, 
transmit and receive voice commands through air 
conduction. The ear set can be used for applica- 
tions within fire and police departments, tactical 
operations and SCBA applications, and it can be 
used in high-noise industrial environments. The 
ear set is also safe for use in petroleum, chemical’ 
and other hazardous environments. The ear set and 
control box work with UHF and VHF Ey ra- 


The Path Align-R, mode! 2200, is a 
microwave antenna path alignment test 
set from XL Microwave. The two units 
weigh seven pounds each and are 
3.5" X 8.25" X 13". The receiver sec- 
tion provides |00dB of dynamic range. 
The transmitter section provides a fixed 
OdB output. The test set incorporates an 
LCD readout of direct path loss with a 
- 0.1dB resolution, updating every 300 
milliseconds. The set is powered by a re- 
chargeable lead acid battery to provide 
at least four hours of operation. 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 

numeric pager or telephone! 

with the world’s most flexible » RSSRSHOAT SPs Nene syetens 


2-way Remote Controllers and Mini Consoles ... * Warnings digitally recorded for 


DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


For info on the IDA line eoPP EAty, 
"A 


of programmable Tone & D€ Remotes 
contact us at: 
1-800-627-4432 / 701-280-1122 IDA 
218-233-1886 fax CORPORATION 


sales@idaco.com 1345 Main Ave. Fargo, ND 58103 


a Tip 


Ss 


Weather Radic 
¥y ay 
Atoriuin® © 


U.S. Patents 5,444,433 - 5,574,999 -D.377,795 
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Radio designed for 
various networks 


The NLITE series of digital mi- 
crowave radios from NEC America 
is available at 18GHz, 23GHz and 
38GHz. It is designed for networks 
operated by personal communica- 
tions and cellular service providers, 
utilities, common carriers, local 
governments and private users. It 
incorporates an indoor unit (IDU), 
an outdoor unit (ODU) and a cable 
for the ODU-IDU interconnection. 
The ODU covers the IDS1-4DS1 
and 8DS1—DS3 input ranges. 
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Protection switch 
operates license-free 


The protection switch from 
Glenayre Western Multiplex pro- 
vides automatic redundant switch- 
ing for its Lynx.sc family of Tl and 
EI spread-spectrum radios. It con- 
nects between a set of two Lynx.sc 
spread-spectrum radios and one an- 
tenna at each end of a wireless link 
to provide monitored hot standby 
(MHS) protection. The switch is 
designed to operate in the 2.4GHz 
to 5.8GHz ISM bands. 
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Kits allow creation 
of software apps 


Motorola has launched version 
1.2 of the Software Developers’ Kit 
(SDK) for its Pagewriter 2000 two- 
way pager and Pagewriter 2000X 
two-way wireless communications 
center, and its Integrators’ Kit for 
the Creatalink 2XT two-way data 
transceiver. These latest kits can en- 
able developers to create and de- 
velop new software applications for 
these two-way devices. They can 
create the applications for the PC, 
then transfer to and from these de- 
vices over their IR ports, as well as 
applications that populate databases. 
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Cables combine low and high frequencies 


The Nu-rad series of radiating cables 
from Times Microwave Systems ad- 
dresses in-building, subway, transit and 
tunneling application needs. The cables 
offer a combination of a surface wave at 
lower frequencies, along with the gen- 
eration of a radiating mode at higher fre- 
quencies. The combination allows mul- 
tiple services such as paging, cellular 
and PCS to be provided on a single 
broadband radiating cable. They are of- 
fered in non-flame-retardant polyethy!- 
ene, as Well as flame-retardant, low- 


smoke, non-halogen jacketed designs. 
Circle (405) on Fast Fact Card 


Complete Communications 
Power Protection 


SmartPr. 
‘ | 


ZY a. | 


5 iP ackmount UPS Systems 


« 700 to 3000 VA models keep 

critical communications systems 
up and running through 
blackouts 


» Extended run and hot- 
swap battery capabilities 
EWeelitcle)(c} 


« Line conditioning allows 
your equipment to operate 
through brownouts 


* $50,000 Ultimate Lifetime 
insurance 


urge Suppressors 


¢ Up to 12 outlets with two 
isolated filter banks that 
eliminate interference 
=| between connected 
equipment 


_\\* Up to 1200 joules of surge 
“suppression 


* $25,000 Ultimate Lifetime 
Insurance 


FREE Tripp Lite UPS 
Selector Disk 


Call Today! 
(773) 869-1000 
Dept, MRT 
Size a Tripp Lite 
UPS to your 
communications 
needs, 


1111 W. 35th Street Chicago, IL 60609 Fax: (773) 869-1FAX FaxBack: (773) 869-{UPS 
E-mail: info@tripplite:com Web: www.tripplite.com 
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Grounding system uses electrolyte enhancer 


The K-rod electrolytic grounding 
system from Electronics Research 
provides a stable, low-resistance inter- 
face with true earth while minimizing 
installation area and time. The system 
is for lightning protection, ac power 
systems and static discharge and tran- 
sient currents. It provides stable im- 
pedance values, as much as 10 times 
the conductivity of a driven rod and 
three times the service life of a driven 
rod, The copper K-rod constantly con- 


PageAlert 


jf 
yf 
ys 
rf 


1-800-387-4237 


www.pagingwords.com 


ditions the surrounding soil with a self- 
contained electrolyte enhancer. When 
combined with moisture, the result is a 
reduction of resistance between the 
electrode and earth. The systems are 
available in vertical and horizontal 
configurations and in single-piece 
lengths from four to 20 feet. They are 
also available with silver solder flange 
connections that allow continuous 
lengths to more than 100 feet. 
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Professional, Reliable On-Site Paging, 


@ VHF, UHF Band: POGSAG 

@ Frequency Synthesized or Crystal selection. 

@ 1, 2,orS watts 

@ Dalabase for 5,000 alphanumeric. numeric, 
and tone/vibrate pagers. 

® Directory for 200 Narnes 

@ To send message, siinply type pager ID or Name. 

® Programmable repeal transimssion to secure 
critical reception, 

® Printer port and Reports included 

® Internal Modem for sending messages to 
paging carriers or to receive messages from 
other entry devices 

@ inteligent Voice Prompts. 

®@ Optionai PageAlert for monitonng of 
16-96 dry contacts. 

@ FCC USA and DOC Canada approved 


Tel. (905) 475-555 Fax (905) 475-5 


Canamex Communications Corporation 
5557 68 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature ID-12 


Motorola wid MDC 1200 ate feqstered bademarks of Muturete ine 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 
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Receive filter provides 
SMR channel filtering 


The AMPS receive filter from Narda 
West provides channel filtering in the 
SMR transmit band. The AFB-21A- 
8284-07 is designed to pass the AMPS 
A-Band receive frequencies of 
824MHz-846.5MHz and notches out 
the interference caused by SMR trans- 
mit channels. The filter provides greater 
than 60dB rejection from 851MHz-— 
1 ,QUOMHz, and passband loss is 1.3dB 
maximum. Type N female connectors 
are standard, 
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Radio modem works 


for site monitoring 


The Neulink RF 9600 from RF 
Neulink is a radio modem capable of 
9600 baud over the air. The transceiver 
comes ready to plug and play for data op- 
eration for point-to-point or multipoint 
operation. It is programmable and de- 
signed for use in irrigation control, 
weather stations and remote site moni- 
toring of oil, gas and water systems. 
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Helmet mic works in 
difficult situations 


Ericsson Private Radio Systems’ 
helmet mics are designed for public 
safety professionals working in condi- 
uions in which helmets, breathing masks 
and other personal protective gear 
makes two-way radios difficult to use. 
Through an agreement with Savox 
Communications, Ericsson offers a hel- 
met unit (Helmet-com) based on bone 
conduction that, when combined with 
the Com-control push-to-talk unit, pro- 
vides hands-free communication. The 
unit is compatible with most Ericsson 
trunked radios, The unit mounts quickly 
in almost any type of helmet and can be 
interchanged between helmets. 
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Coaxial connectors 
provide shielding signal 


Amphenol’s line of 750 BNC/switch 
coaxial cables is a bulkhead, right-angle 
BNC receptacle connector combined 
with an integral switch. The integrated 
switch actuates when a BNC plug is 
mated with the receptacle. The connec- 
tors can be used in data and telecom 
equipment to provide a shielding signal 
and isolated ground signal. The connec- 
tor is designed for use in systems requir- 
ing routing of a signal back into the PC 
board when the port is not in use. 
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Batteries now support 
more radio models 


The negative pulse reconditioning 
chargers and pulse analyzer conditioners 
from AdvanceTec Industries charge and 
condition most NiCd and NiMH batter- 
ies in 60 minutes. The line supports addi- 
tional radios including the Motorola 
XTS3000, HT750 and HT 1250, and the 
Ericsson/GE LPE200/Prism, MPA and 
MPD. The units charge batteries to 
100% capacity and then switch to nega- 
tive pulse maintenance mode to prevent 
overcharging. The single- and four-bat- 
tery chargers operate in 1 20Vac office 
and 12Vdc vehicle environments. The 
chargers are tested by the Accelerated 
Life Testing program, which simulates 
five years of use in the field. 
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Metallic TDR finds 


small, multiple faults 

= Model 1270A is 
a combination me- 
tallic TDR from 
Riser-Bond In- 
struments. It con- 
tains front-panel 
BNC and Banana 
Sasi Jack connectors, 
and it features a sub-nanosecond pulse 
width for finding small faults or high- 
frequency problems. The TDR features 
a larger LCD display and a pop-up menu 
system, as well as an auto-search mode, 
independent cursors and multilevel/ 
function waveform filtering. 
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Base station works 
in SOOMHz band 


The IBS-750 from AMP Wire- 
less Systems is a software-based, 
fully digital base station that sup- 
ports the Opensky communication 


protocol in the 800MHz frequency 
band. The base station combines 
digital voice and data on one RF 
channel, and its software can be 
configured to support conventional 
operation, The software also per- 
mits an upgrade to digital operation. 
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ANI, voice scrambler, 
decoder install quickly 


The Maxon versions of Midian Elec- 
tronics’ ANI-M automatic number iden- 
tifier, TVS-2 Micro rolling code voice 
scrambler, VPU-11 speech inversion 
scrambler and multiformat universal 
decoder are boards that can be plugged 
into the PM-100/160 mobile, the SP- 
130/140, SP-2000 and the SL-70. The 
ANI-M is compatible with digital for- 
mats such as Motorola’s MDC-1200 and 
MDC-600, as well as GE Ericsson’s GE 
Star and POCSAG paging. 
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Simplified fault locating ts in your future. 


The. TR-3120is:a\e 


which: features 


a0.2ns'rise:time-andarange of over l,2:GHz. This 
sassures that you will:find faults such as bad 
sconhectors:oribulletiholes tn coax or twisted pair 


Vista,.CA-92083° 


he ability to:explore 
oune: ; 


800-258-7805 cr 740, 
760=598~5634:(fax): 


www.aea-—wireless.com 


Circle (51) on Fast Fact Card 
October 1999 MOBILE RADIO TECHNOLOGY 


Throat mic works 
with hazmat apps 


The Lash headset’s throat mic 
from Television Equipment Asso- 
ciates will not interfere with SCBA 
masks and hazmat suits. The head- 
set works on practically all portable 
radios. An optional interface to fire- 
truck intercoms is available. The 
mic’s elastic strap fits the user’s 
neck like a bow tie, and the receive 
signals travel through the coiled 
tube to a skeleton earmold so that 
peripheral hearing is not obstructed. 
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Console uses 
double-wide module 


Winsted has developed a new 
module for security consoles that is 
two full bays wide and allows for 
the use of monitors as wide as 35". 
The module opening is 244%" X 
8%" and has optional] adjustable 
vertical bars that can be moved 
horizontally to contro] the size of 
the monitor opening. Custom moni- 
tor masks are also available. 
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COMMUNICATIONS 
MARKETING 
ASSOCIATION 


for big ideas about training and networking for 
wireless manufacturers, distributors and 
independent representatives. Sponsored by the 
Communications Marketing Association since 
1973, the last CMC of the century is in Dallas, 
Texas, November 10-13, 1999 at the Harvey Hoiel, 
DFW Airport. 

Every year, CMC is the perfect place for 
communications manufacturers, distributors and 
independent representatives to have three days of 
uninterrupted time lor important product training, 
networking and educational seminars. Why fly 
everyone lo your plant when you can meel with 
all your independent representatives and 
distributors at a much lower cost? And, with CMC, 


Portable field kit supports mission requirements 


The portable field antenna kit from 
STI-CO Industries is designed for 
communications systems in hotels, 
buildings or remote areas, in support of 
operations including high-level parades 
and emergency hostage crises. The kit 
contains an integrated set of antennas, 
cables, mounting fixtures and hand tools 
required for set-up. The antennas are 
available in narrowband fixed, narrow- 
band field and broadband frequencies, 


STI-CO can cus- 
tomize the kit based 
on customer speci- 
fications for center 
frequencies, includ- 
ing antenna gain, 
mounting configu- 
rations, connector 
types and cabling and tooling to match 
customer devices. 
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Controller offers integrated cross-busy function 


The model 452 and model 459 
LTR-compatible trunking controllers 
from Zetron offer dispatch and inter- 


connection to the telephone network 
using the 450MHz radio frequencies. 
Both models incorporate “cross-busy” 
functionality for carriers planning to 
offer trunking on conventional UHF 
radio channels. 
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Enhancement allows capture of time report 


Eaton’s Infotach is an enhancement 
to its Fleet Advisor Transportation Lo- 
gistics Management System. It provides 
Fleet Advisor users the ability to elec- 
tronically capture time histories of vital 
vehicle information, such as engine and 
vehicle speed, braking events, idling 


Join fellow communications 
professionals at CMC ‘99, 
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(egg ry ate 2 


you won't have the distractions of a trade show to 
interfere with training. 

Here's another big idea you can get at CMC: 
It's the perfect place to discover new lines to rep, 
learn new distribution methods and to sign up 
representatives. 

Call today to get on the training schedule 
and learn more about CMC ‘99. Contact Jack 
Armstrong al (410)308-0808, fax (410) 308-0809 
and email jaa@baltbiz.com. Our web sile address 
has all the details, too: www.commktga.com. Don't 
lel your competitors lasso all the big ideas for the 
Millenium, get some of your own at CMC ‘99, 


MH .@ 
NOVEMBER 10-13 


and clutch, and cruise control status. 
The data collected by the unit can be 
downloaded from the OBC through a 
PCMCIA card batch transfer, or real- 
time through the Fleet Advisor wireless 
communications. 

Circle (419) on Fast Fact Card 


www.mrtmag.com 


Guide serves as 
educational tool 


Riser-Bond Instruments’ Prod- 
uct Catalog and Applications 
Guide contains a description of the 
company’s product line of time- 
domain reflectometers (TDR)/cable 
fault locators, as well as a guide to 
the use and applications of the 
TDR. The guide is designed to be 
used as an educational tool for any- 
one who uses a TDR. 
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Guide aids in selection 


of cable assemblies 


The Guide to 
Times Microwave 
Systems Coaxial 
Cable Assemblies 
Products and Ca- 
pabilities from 
Times Micro- 
wave Systems is 
a 27-page guide 
to the selection of Ti 
coaxial cable assemblies for military 
and aerospace applications. If offers in- 
formation on Miltech hermetically 
sealed cable assemblies, special prod- 
ucts and multiport broadband micro- 
wave interconnect systems. Electrical 
performance, operating environment 
specifications, mechanical installation 
envelopes and military specification 
qualifications are also highlighted. 
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Catalog showcases fall 


protection devices 
Web Devices’ 
catalog showcases 
fall protection de- 
vices that feature 
equipment used 
with towers. The 
color catalog in- 
cludes products 
that have been 
tested to meet or 
exceed ANSI nd 
OSHA standards. The catalog displays 
full-body harnesses, the Shock-Sorb line 
of lanyards, roofer kits, ladder systems, 
double-latch hooks and belts. 
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Online store offers 24-hour access to books 


Government Institutes Division’s 
ABS Group offers an online store at 
www.govinst.com that showcases the 
company’s line of more than 500 legal, 
regulatory and management products and 
services. The store is open 24 hours a 
day, and book and software buyers can 
place confidential orders by credit card 


and receive instant email confirmation 
and purchase total. The store allows visi- 
tors to search the company’s books, Code 
of Federal Regulations (CFRs) and soft- 
ware products by subject and to examine 
complete product descriptions, prices 
and author information before ordering. 
www.govinst.com 


14B 
N.F. Gain Comp. Device 

Recelve only Freq. Ranges {MHz} (dB) (dB) (dBm) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <13 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, °170VD 150-160, 160-170, 170-180 «<15 15 0 DGFET $ 44.95 
P15OVDA, P1I60VDA, P170VDA 150-160, 160-170, 170-180 <11 15 0 DGFET $ 56.95 
P1i50VDG, P1i60VDG, P170V0G 150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.96 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P8O00VDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
inline (rf switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 OGFET $ 74,05 
SPQ0VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139,905 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 OGFET §$ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 le) OGFET $ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplitier Is precision aligned on ARR’s Hewlett Packard HP&970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for recelve applications only. Inline preamplifiers are rt awitched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 © 860-485-0310 


commercial and special preamplifiers avallable In the 
1-1000 MHz range. Please include $2 shipping In U.S, 
and Canada. C.0.D. orders add $2. Alr mail to forelgn 
countries add 10%, Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 


eS a 
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Dealers Wanted 
Full Margin Products 


fle Larsen Antenna Technologies 


Portable, Mobile or Base Station, 
TelePath carries a full line of 
Larsen Antennas to fit every 
application. 


Gi GAI-TRONICS CORPORATION 
Instrument Associates 


Remotes, Desksets, Controllers, 
Adapters and Telephone 
Interconnects, TelePath 

can supply all of your 


communication needs. #*)|TelePath| 


49111 Milmont Drive 
Fremont, CA 94538-7347 


1-800-292-1700 
(510) 656-5600 
Fax (510) 656-2114 


Visit us on the Web at: www.telepathcorp.com 


RF POWER AMPLIFIERS 


MODELS AVAILABLE: 


@ VHF 130-175 MHz to 500 watts output 
@ 230-280 MHz to 100 watts output 
@ ULF 400-512.MHz.to 350 watts output 
¢ 800-960 MHz to 200 watts output 


847-593-1213 


: FAX 847-593-1320 
VOCOM sales @ vocomrf.com 


PRODUCTS COMPANT, LLC www.vocomrl.com 
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Howey Stober McGee Johnson 


Patrick Howey, executive director of Watertown Devel- 
opment, Watertown, SD, accepts the position of administra- 
tor on the staff of the National Association of Tower Erec- 
tors, Watertown, SD. 


Ty Stober, national sales trainer for Larsen Antenna 
Technologies, Vancouver, WA, moves up to national sales 
manager. 


Wesley McGee, founder and chairman of CommSite In- 
ternational, Vienna, VA, assumes the position of president 
of SiteSafe, Arlington, VA. 


Sean Johnson, manager of U.S. sales for TX RX Systems, 
Angola, NY, advances to sales and marketing manager. 


Robyn Shalhoub, senior director of the International 
Mobile Telecommunications Association, Washington, ad- 
vances to vice president and deputy director. 


James E, Bunting, executive vice president and chief fi- 
nancial and operating officer for Intellicell, Chatsworth, CA, 
accepts the position of chief financial] officer for SatCom 
Systems, Burbank, CA. 


George Benson resigns from the position of chairman and 
CEO of Airadigm Communications, Little Chute, WI. He 
will continue as a consultant and chairman emeritus. 


Carmen Barsu, applications engineer at Lyncole XIT 
Grounding, Torrance, CA, accepts the position of secre- 
tary and treasurer for the CDEGS 2000 Group Meeting. 


Melinda Ann Krupcyznski, assistant manager of cus- 
tomer service for the National Dispatch Center, San Diego, 
moves up to manager of customer support. 


Susan G. Swenson, president and CEO of Cellular One, 
Northern California and Kansas, assumes the position of 
president of Leap Wireless International, San Diego, and 
CEO for Leap’s subsidiary, Cricket Communications. 


The American Mobile Telecommunications Association 
(AMTA), Washington, elects eight new members to its 
Board of Directors, including Leo Fitzsimon of Nokia, 
Washington; Jim Hopper of Megahertz Tech, Dallas: 
Ralph Haller of Fox Ridge Communications, Gettysburg, 
PA; Robert Shiver of Intek Global, New York; Catherine 
Leonard of Comtronics, Quincy, MA; Scott Weisenburger 
of Creative Airtime Services, Phoenix: and Alan Van 
Velkinburgh of Houston 2-Way Radio, Houston. 


Charles K. Melby, sales representative with Melby Com- 
munications, Bloomington, MN, wins the 1999 George M. 
Hanus Award from Maxrad, Hanover Park, IL. 


www.mr—tmag.com 


Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
Manager 


Phone: 913-967-1861 


Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Category Index 
Business for Sale .o.......cceessseeeeneeee 354,60) 
Computer Software .. 5 
Employment 
Equipment For Sale 
Paging... ar 
Professional “Consulting ‘Services . aguveay 
Professional Services .......cerre 3 


800-347-9375 


Repair Services .. 
Services 

Tower Services 
Tower Space 


professional services 


FREDERICK G. GRIFFIN, P.C. 


3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, EY-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX; (850) 224-3059 
E-mail: omnicom@polaris.net 


e FACTORY TRAINED TECHNICIANS » 

& * SURFACE MOUNT TECHNOLOGY « 

* FACTORY APPROVED NATIONWIDE © 

+ EDACS & AEGIS » 
* VOICE GUARD CERTIFIED » 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS * 

Route 2, Box 338C © Lynchburg VA 24501 es 
ERICSSON 2 804-237-3427 GB cu 


SYSTEMS TECHNOLOGIST 


Leading Motorola dealer and MSS located in 
Southern Minnesota seeking experienced systems 
technologist. Dispatch Console, Privacy Plus and 
LTR trunking experience required. Mobile Data 
and Software experience a definite plus. Salary 
Commensurate with qualifications and 
experience. Excellent benefits, Send resume to: 


Alpha Wireless Communications Co, 
Attn: Kurt Woodruff 

1115 Cross St. 

North Mankato, MN 56003 

e-mail: kurtw@alpha-wireless.com 


ALPHA 772feyy —— 


MCCON 
HERB SACHS, CONSULTING 


Specialist In Public Safety Communications Mobile Communications Consulting 
$.R. McConoughey, P.E. 

P.O. Box 729 Principal 

Bowie, MD 20715 


301-464-4268 14017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 

Smith Communications Service 

2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 ccm Kes 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
«Voice Guard Certified 


FOR QUALITY SERVICE 
= *Public Service Trunking 
7 

ERICSSON = , Surface Mount Technology 


804) 239-3049 


, SCHWANINGER & ASSOCIATES 
\ Attorneys at Law 


\ 
} Robert H. Schwaninger, Jr. 


1835 K STREET, NW, Suir 650 
WasHiNcton, D.C, 20KHIG 
(202) 223-4697 

rect aninger@ sa- lawyers, net 


MVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 
Chairman 
1425 Greenway Drive. Suite 350 


Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


FACTORY TRAINED 
TECHNICIANS 


employment 


Radio Technician 


Provide all necessary maintenance and installation of base stations and mobile units, 
remote control equipment, specific public address systems and related equipment. 
Applicant is required to have a High School Diploma or GED and minimum 2 years 
of technical school in electronics. Must posses a General Radio Telephone License. 
A working knowledge of Supervisory Control Alarm and Data Acquisilion system 
operating in the 900 MHz range. Two years of previous experience working on two- 

way radio communications systems, including installation and maintenance of mobile 


unils, pagers, walkie-talkies, encoders and satellite receiver systems. 


The Board of Public Utilities offers an excellent fringe benefit package. Applicant must 
live in Wyandotte County or be willing to relocate within six (6) months of hire, 


You may send resumes to the Kansas Job Service Office located at 552 State Ave., 
Kansas City, KS 66101, or to Board of Public Utilities, Attn: Human Resources 
Department, 300 N. 65th St., Kansas City, Kansas 66102 


We will accept applications until October 25, 1999 AAVEEQ M/F/V/D 


October 1999 
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Immediate opening for a Portable Technician 
in the Knoxville, TN area. Near the Great 
Smokey Mountains—a hunting and fishing 
paradise! Must have 5 years experience repair- 
ing Motorola and General Electric equipment. 
Excellent salary & benefits package. Contact 
Jim Hayes at (423) 546-0311. 


TWO-WAY RADIO TECHNICIAN 
Placer County is the place to be! 

The County of Placer, located in Beautiful 
Northern California Gold County seeks a highly 
motivated radio technician to join our 
professional team. The preferred candidate 
possesses a strong background in the 
Installation, maintenance and repair of Motorola 
base stations, repeaters, mobiles, portables and 
dispatch consoles; including the ability to 
troubleshoot equipment to the component level. 
A background that includes working with 
personal computers, mobile data and MOSCAD 
equipment will be considered a plus. Placer 
County's climate, geography, and historical 
richness contribute to an unusually high quality 
of life. Visit our web site at www.placer.ca.gov. 
Placer County offers an excellent benefit package 
including a 401K plan, retirement; medical and 
dental insurance and more. 

TITLE: TELECOMMUNICATIONS TECHNICIAN II 
SALARY: $3,179 - $3,865 Monthly (paid over 
26 pay periods annually) 
$18.34/Hr. for Extra Help 

FINAL FILING DATE: October 15, 1999 
CONTACT: Placer County Personnel DERArEENE 
175 Fulweiler Avenue 4 
Auburn, CA 95603 ry 
Jobline: (530) 889-4070 ce 
Fax: (530) 889-4078 
EEOE/AA Employer 


GET NOTICED! 


Put your ad on 
the MRT WEB! 


business 
for sale 


FOR SALE 


Radio Communications Sales and 
Service Shop. Located in the 
Midwest, sales and service for the 
leading manufacture of Two-way 
Radios. Grossing 500K annually. 


All inquiries should be addressed to: 
Personal/Confidential 


Classified Ad Coordinator 
MRT Magazine/Dept #MR10 
9800 Metcalf 

Overland Park, KS 66212 


employment 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer 


equipment used in public safety 
communications. Experience required. 
Salary: $4,011.04 —- $4,855.86 per month, 


includes County contribution to the Public 
Employees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's regular 
contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


e Technicians ¢ Engineers ¢ Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


=, PERSONNEL RESOURCES, INC 


SS PO. Box 14570, Cincinnati, OH 45250 
Since 1969 F--Mail, Careercom/@ AOL.com 


@ 606-491-5410 FAX 606-491-4340 


WIRELESS COMMUNICATIONS 
TECHNICIAN 

Field technician—Must be experienced in sys- 

tems: base stations consoles, microwave 

and data. PCIA or FCC certification preferred. 


Resume ta: 
Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mcs@chesco.com 
Fax (610) 524-9970 


equipment for sale 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


Ex ET SRE LAYS 49S 5 
+t ¥z> eats : 
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CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN/7working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby-Rd, Cincinnatt, OH 45223 


1-800-237-9654. 


FAX: 513/542-8870 


equipment for sale 


BUYING ERICSSON-GE EQUIPMEN 
FLAT RATE REPAIR 5-990 & $950 


$500 control head ES 
PhoeninSX T6Ch VHF w/acc. 
PROEMINSX UBF W/ ACC. nner 
MLSHO4O VHF MLS w/ace. 
MLS 35-42 & 42-50 w/acc 


MPA/MPD Std. rate chargers ... 
MPI unit multi-charger ..... 
Rangr 35-42 Sess ace. GOW . 
Rangr 30-42 jess acc, }OOW 
Delta-S 450-470 less acc, 10 


752 Alum Springs Road « Forest, VA 2455 


Tel: 804-525-0068 « Fax: 804-525-0078 
www.newlondontech.com 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5} H-P-8920-A OPTIONS 2/3/4/5/13/14/50 ... $8900 
(6) H-P-8920-A OPTIONS 2/3/4/5 


Bis: 


* BOOKHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 
High Stability OCXO 
8 Month Warranty & 10-day Right of Refusal 

Tested and Calibrated 

USED TEST EQUIPMENT WANTED, 

FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 » FAX: +1 925-229-2035 
http://www. best.com/~rfimage 
E-MAIL: rfimage@best.com 


4 7 
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BUY«*SELL** TRADE 
GE BASE PARTS PRICED TO SELL 

Transmitter PA on 450-470, 40W, int. duty 

WHaotony Diktesei:inctismnemsaecranucaa $175 
Drawer unit on 450-470 w/receiver & exciter, 

2C elements and 10 VOMt reg. essere $400 
18 amp Power Supply 
10 Volt Regulator Card 
44° Cabinet...... 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


COMMUNICATIONS 


LABELS » LABELS e LABELS 


Custom Made Labels for Pagers, Cell Phones & Two-Way Radios 


Distinctive Folls & Holographic Materials 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


1-800-466-5345 972-542-5345 
Fax: 972-2518 www.altag.com 


A Passion 
_ Exe 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 


Fax: (800) 851-9009 Fax: (630) 351-9009 
Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 
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equipment for sale 


(540) 891-0569 


We accept VISA and MasterCard — Fax: (540) 891-0538 


Massaponax Business Park 


AVA kee MIE CHEM oe abe hte 


ew ELECTRONICS 3.85" 


Fredericksburg, VA 22404 


Console interface units 
Secure modems 
Secure spectratac receivers 

Digitac comparators 

Centracom II CEB cards, cont. panels & complete 
GCC80 complete (MDC-1200 & MDC-600) 
Hi-power/Lo-band PL Mitreks 29.7-38.9MHz MSF 5000 VHF Secure repeaters 

Saber I, UHE, DES hi-power track & indiv. chrgrs, etc.) 400W 150.8-162 & 162-174 rptrs.- paging & secure 
Mid-band bases secure 250W 450-470 repeaters. - clear & secure 


>» Two-Way Radio Communications 
>» New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 

> Consulting 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@fls.infi.net 
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Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

*We carry a wide selection of both radios and 
accessories for your convenience, 

*We have a Flat Rate Repair service. 

*We sell and install MX-COM boards. 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 


email: sales@radiocomm.com 
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Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 


INFONET 
2000 INC. 
Your #1 Source for Pagers, 
Cellulars, Computers & Parts 


Tel: (954)227-9779 


ea. PURC S000 Bases, S00 MHz, CESKBTICIA 
WE 8 2a MICQA PURC Buses, 900 MHz C7SJZB11014 
BUY ed SMARINET Frurking Controher, TSO7EA 
AND SELL 3 ea MICOR Apirs 800 MHz, COSACESTOGAT 
ea TAFLX § CHANNEL GOMBINER 
USED ea GTX. HOO Mele tI /UCD6CBIAN 
#3 GPX, HOD Milz, MHUGDECE1AN 
LU TURUSPIN ca SPECTRA od MH Cary, DISKMATIRTAK 
GE AND €4 MICOR Comm. Rpt, 460 MHz, OS4RCBIIO5AY 
€ ta MICON Basws, 460 MHz, C64RC81106AT 
on wa SYNTOR X 9001, M60 Ne. [S4KEJTUMAK 
7? aa. SYNTOR, 460 Mii 1445R.49200. 
TWO-WAY 2 #2 MCX 100. 460 Mr. M13M24PSATDOOIK 
9 ¢s RADIUS 460 MHz, H34GNL6120 
RADIOS 13 s& GE MAS, 460 Motz MLSU2E0 
31 em PAC RT 460 Mity HISTTVGIIOS 


SCHAEFER 
RADIO CO. 


130 West 


Fayette St., ea SPECTRA, 155 MH: DAJKXATJASEK 
PROM Non@Rsta ym 22 ¢8 SYNTOR, 159 MHz, TBISRAGOOOAK 
7 ed. MITHEK, 155 MHz, TadAsIcd 
DE AMIAMI 40 ua PAC FI, 155 MH, HISTT¥IS108 
50622 30 wa. MARATRAG, 44 MH. IBIXTADAIAK 
99 wa, MITREK, 18 Mu, 701444009 
PHONE: 8 ea RADIUS 200, 17 MHz HATRFUTIBOAN 
(319) 10 ea MICOR fasus, 37 Mhz, C7IRTEIM0E 
ele 34 ed MARATRAG. 37 MH T8IXTA/TASEX 
SR CROUMEOMMIE 99. cu MUIREK, 34 MMe 161JJA4900DK 
f 2 ea MT1003, 33 MZ, 481GCUT160 
A 10 ea MUNTOR 33 Mee. HDIUWC3222 
(319) 100 &3 Mototola SYSTEMS 90 Sirens 
t ea Lot MC 400 Mux 
984-6220 WANTED. RADIUS Mobiles. Portables. Repeaters 
& UHF Syntors 


GUARANTEED BEST PRICE ON 
Radiuy Tes Nothing 


Works 
RADIOS  é Like A 
BATTERIES Motorola 


ACCESSORIES GERRENS Original 
Kadie 800-53 RADIO 


LOTS OF NEW TWO WAY RADIOS ! 
Deatera 0; 


For Immediate Delivery 
.. At the Very Best Prices ! 


i Fax: (954)227-9757 
e-mail: infonet@gate.net 


Florida « USA 
100% Satisfaction 
Guaranteed 


GO NATIONAL 
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Tcom WYrertex uniden YAESU KENWOOD 
Radios starting at $89 ! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 

Maxrad, Hustler, Antenex, Cushcraft, ASP and more. 
Programming hardware kit: $89.00) Free items in 20+ 
‘com repeater maker kit: $79.00 __| Radios Ordered ! 


| Conventional and switching | 
| power supplies: Astron & Samlex — | 


Connectors, audio accesories, batteries, solar]| 
modules, R.F. amplifiers, lightning pro- 
tectors, trunking panels, interconnecters ... 


| Coaxial cable: Belden & Heliax | 


[10° tower sections. Prices start at $33.00 | 


Dealers Wanted !! 


I me hd 


ASK FOR YOUR 1999 CATALOG 1630 PAISANO DR, 
www.epcom.net (915) 533-5119 FAX 542-4701 
epcom@whc.net EL PASO, TX., 79901 U.S.A. 


Circle (105) on Fast Fact Card 


equipment for sale 


Audio Accessories for 2-Way Radios! 


ein K700- K500- K400- K9725- K111- 
“Public Safety”| “Top Seller” | “Best in Class” | “Easy to Use”| “Affordable” 
cena Zz ma 
(800) 959-2899 


Fax: (760) 631-1163 = 
E-mail: info@kleinelectronics.com a S- 


, ‘ ‘ Tactical Headset Dual Muff 
Web: www.kleinelectronics.com Bike Patrols Dual Muff Headset | Headset w/Noise | Heavy Duty Remote 2 Pc. 
Call Now! SWAT Teams | for Safety Helmets | Cancelling Mic Speaker Mic Lapel Kit 
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HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the 
Industry!!) 

NMO Mobile Antennas 


29.5-35MH2 quarterwave 
34-40 MHz quarterwave 
40-50 MHz quarterwave 


151-162MHz unity gain. chrome ...... 
. 136-174MH2 3dB gan, 5/8 whip 


.. 430-470MH7 unity gain, chrome ..... 
.. 445-475Hz 50B gam. 5/8 over 1/2 wave . "$13. 99 
800-900MHz 
KCO800..., 806-B896MHz unity gain, chrome 
HC800 ...., 800-900MHz 3B gain, SMA/Cellular . 
NMO MOUNTS 
3 HCM 3/4" hole mount, 17° RGSBA/U coax, no conn . $5.99 
HCMP ...... Same as above, with soldered PL-259 99 
MIRAGE: MIRAGE II: Trunk lip mount, 17’ RGSBAVU coax, PL-259 ... $9.99 
The original NMO mount tow profile antenna Permanent mount “NGP” version of Mirage. .. Teunk lip mount, 17’ AGSBAVU coax, heavy 
“duty stainless steel, PL-259 
. Magnet mount, 17’ RGS8A/U coax, PL-259 .. “$12.99 
... Trunk gutter bracket, 3/4" hole “L* bracket .... $1.49 
MOTOROLA BATTERIES. ssuemriuneretis 
RC9628 ... GP300 Battery 
HC8148 ... 9110 Battery 
HC9360 .. GP350 Batiery 
HC7144 . HT1000 Battery 
HCBE9628 GP300 Battery Elminator 
HCBE8148 P110 Battery Eliminator 
HNN9628A GP3O0 Batlery (original) 
HNN8148A P110 Battery (original) .... 
HNNOSE0A GP350 Battery (orginal) ... 
NIN71444R HT1000 Battery (original) ... 
Quantity discounts available! No minkmum order! 
Same day shipping! 
Order entry & customer service 24 hours/7 days 
Cail today for our FULL LINE CATALOGUE! 
Phone: 1-800-654-9550 + 973-389-9600 
Fax: 973-389-9696 * E-mail: holzberg@juno,com 
SHapow: — Be sure to visit our website at waw.holzberg. 
MECHANICAL DURABILITY Transit style, cadome enclosed antenna 


ANTENNAS THAT WORK 


Larsen offers you much more than 
mere low profile antenna options: 
DESIGN INNOVATIONS 


EXPERT ENGINEERING 


TECHNICAL PRECISION 


REAL WORLD TESTED PERFORMANCE 


Call today for a copy of 


All CCl 


THE LARSEN ANTENNA SOURCEBOOK™'99 


Labels 


featuring our complete line of low profile 


antennas, 1-800-ANTENNA in the US and 


WHITE, ORANGE, GREEN AND RED 


1-800-663-6734 in Canada BUTTONS AVAILABLE 

VISIT OUR WEB SITE: www.larsenantennas.com $ 1 2 a 50 ea 

—-MAIL: larsen@larsenantennas.com POTTED CCII PROGRAMING AVAILABLE 
Combines GPS with UHF, SMR, Cellular, Data ORDERS SHIPPED IN 14 DAYS 


or PCS frequencies. 
NORTHEASTERN 
Communications, Inc. | 
| Waterbury, CT (203) 575-9008 


som 
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equipment for sale 


N.H. COMMUNICATIONS co. 


MOT Maxar mobiles, VHF o- UHF es $85 ¢a 
MOT Radio Test Set, Mode! R-1033 A $450 
MOT MaraTrac low band mobdes 100w 42-50mc wiacs, PL = $395 ¢a 
MOT Syntor 11Gw VHF mobile. 4 freq scan wi) accessories $170 
MOT MaxTrac 300 UHF § frag 40w mobiles $300 ¢a 
MOT MaaTrac 300 UHF 16 freq scan mobile ....... $395 
MOT Milrek low bard mobiles 100w 40-50me wiace, PL $195 ea 
MOT outdoor cabinets, never outdoors, 70" x 215" « 23.5" $400 ea 
MOT Mitrek mobiles VHF 110w, wiacc.. PL " $195 ea 
MOT Mitrek low band mobiles, 30-40me. 60w, wiace _ PL $160 90 
MOT Mitrek VHF SOw base stalion, Iccal/remote control $595 
MOT Mitrek UHF S0w base station, locsl'remote contral ~ $595 
MOT Mitrek 60w 30 to 40mc base station, lacat'remote contra’, $695 
RARE FIND Motorola Micor 100w UHF mobile on 40Gmc 

Model T74RXASSOSAA .......... oI Cee fod 
MOT Micor mobiles. 100w, UHF. wiaocessories . $1 7500 
MOT Micor 100% mobiles, 42-5O0mc, wlacc. ........... $160 va 
MOT Micor BOOme base station, focal and remote control ........... $200 
MOT Micor mobiles, 42 lo Some. drawer units, 100w $95 oa, 
MOT Pak Ral repeaters VHF ............ Meaptetectueat $195 oa 
MOT Mocom 70 UHF hase, PL, desk mike. $195 
MOT MTSOO portables. 42 lo 50me ......... $90 ba 
MOT MT500 portables, VHF .........-:.0ccenene $90 oa 
MOT HT90 portables UHF or VHF $9) ba 
MCT 7138 remotes ............ ao 353 $110 pa 
MOT 11600 remotes DC oS : $95 ea 
MOT 71600 4 freq tone remotes S1B5 va 
GE Mastt | 110w UHF continuous pinata repeater... $2,250 
GE 44° Mastr tt Cabinet ..... $295 
GE 37° mastr tt! Catonet $400 
GE Masi !| 100 mobiles. 42 to 50mc wiaccessones $185 oa 
GE Mast 1 42 to 50mc mondes $95 oa 
GE Maste Il 110w VHF contnuous duly repeater $2250 
GE Mastr |! 100 watt continuous duty repeater amplifier 

450 to 470 me, P/N PL#90424895G32 $1.250 
GE Mastr I! 110 watt continuous duly repeater amplifier 

160.8 to 174mc, P/N 7L10D424786G7 ........ $800 
GE Mast i 40 watt continuous duty repeater amplitiar 

150.8 to 174m, P/N PL1ISD424786G5 $205 


BUY & SELL: 
LTR-800MHz & SOQOMHZ EF Johnson « Kenwood « Uniden 
MOTOROLA 


UHF ¢ VHF » 800MHz * 900MHz : 
* Mobiles * Portables * Repeaters « Amplifiers « Paging Transmitters 


ERLING 1 (5800-786-2199 75069 


SSOC ATES, INC. — ee oe 


www.usedtwoway.com 


Communication Test Equipment 


IFR 500 Motorola R2009D $6,200 
IFR 1000A : Motorola R2008C $4,500 
IFR 1000S ; Motorola R2001B/HS $4,000 
IFR 1100S Z Marconi 2955/2957 $2,750 
IFR 1500 Marconi 2955B/2957B $4,900 


GE Mastr ll !00w base stations ............. i soo SE7OO a 


Motorola R2008D Triplett 5000E $2,960 | |Seir eee teers aie 

Sage 930 T1 Set $9 950) | | cer Ponsbles UHF or VHF cnn 98 ao 

EML will buy your used test equipment. ae Randy mobi 3-0. 60m, ase Shore aie 
5 ange 110w mobiles, 29 to 42mc wiaccessorles Past 485 an 

We accept: Qa zn (888) 846-4614 © www.eml7.com| | Gets! 2rorpms esse stator atmo 
GE Exoculve il UHF base station ..., $925 

Circle (109) on Fast Fact Card Re ees Sows Kenna 42 10 50me wiaccessones He 


GE Execulive i 100w VHF mobiles wth accessorios $170 ea 

GE Mastr tl 100% UHF mobrle ........... 

GE Motorcycle radio UHF 

GE $550 Scan Head 

GE 800m mobile wiaccessories, Comb TMXSB75 

GE 800mc Radio Programmer 

NEW GE Phoenix SX UHF meties wace: 

GE Phoena SX VHF mobile wacc, " 

GE Custom MVP 35 watt, UMF monies wire & spkr 

GE Custom MPV 42 to SOme mole wisgay mike 

Konwoed TKBIO 75w, UMF, 32 frag scan mobile 

NEW Kenwood TKAE0KK 35w, UHF meooiles, 32 cnan scan 

Kanwoed TK8050 UHF 16 freq. scan mobie 

Kunveood TK801S UNF mobile w/accessories 

Midland UHF mobile, Mod. 70-526BXL .... 

Burd Model 43 wall meter Blemtate 

Bid Coaxial Resistor Made! 6138 ..... 

Callwave mobile duplexes GE No. 19C851268P3 B0Ome 

Undon programmer, Model AMX500C ..... 

WANTED TO BUY: GE Ericsson or Motorola Equipment 
N.H. COMMUNICATIONS CO. 
P.O, Box 5342 
Manchester, NH 03108-5342 


Tel: 603-668-3004 
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&Battery Packs 
> MH-C888 


Universal Drop-in Rapid 
Charger + Conditionerg 
Support NiCD & NiMH 4.8 - 1 2V ie 


Universal Drop-in design for Se 
hundreds of radios. 
PowerShare features allow hassle- 
free charger banking, up to 12 
poe 
1 & 3 cycle conditioning mode. 
FLEX pulse charge. 
Built-in switching power supply. 


> Battery Packs 


Hundreds of NIMH and NiCD 
rechargeable battery packs available 
for Motorola, Kenwood, Icom, Vertex, 
Standard two-way radios. 


GP-68 GP88 
GP-300 


SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF = 136-174 MHz 


Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 


Repeater Offset 

1 or SW Power level 
All GP-68 radios include: 

3 hour rapid charger 

1200mAh battery 


E-mail: info @nsiradio.cor 
http://www.nsiradio.com 


GP-68 


NSI Communications 


(7-| Tel: (253) 946-2426 
meat Fax: (253) 946-8311 


Tel: 1-800-376-9992 or 714-985-9132 Fax: 714-985-9221 
2841-B Satum St. Brea, CA 92821 


“Your Supplier, Your Partner, 
http://www.maha-comm.com/ Your Friend 
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BUY » SELL * TRADE * CLEAN WORKING EQUIPMENT 


Baws Repeaints. Pacing IX 

3 MSF 5000 C74CXB UHF Frepeater 110 Watt __. - Cat 
20 MSF S000 C74CLB UMF Repeater 110Wat ... From $2000 
4 MSR 2000 C73KS8 VHF 110 Wan From $1495 
18 Mocor UHF Repeater 20-250 Watt, OVP Available From $995 
10 Micor 600 MHz 20-125 Walt Hepeators bi From $905 
50 Micor VHF 110 Watt Bace/Repoators . ._.. From $905 
30 GE 900 MHz Paging Digital or Repeater 60 Watt > +» Call 
20 Mitek Super Consolett LowVHF/UHF =... ... From $300 
hiobiles 25-50 Miz. 

50-Ranger 100 Watt 35-50 MHz 32 Ch . From $295 
150 Mitrek 100 Watt 30-39 MMz 4 Ch -.- From $100 
80 PAvek 60 Watt 30-29 & 39-50 MHz 4 Ch Fromm sso 
400 Mase I! 100 Watt 25-30. 36-42 42-50 MHz 8 Ch From $50 
YHE Mobiles 140-175 Miz 

6 Syntos X GOO0 110 Watt 32 Ch 145-175 MHz From moo 
10 Spacta Dash or Rear Mount 30 Watt 128 Ch From $595 
B Ranger $0 Watt 32 Ch From $295 


100 Dolta-S NSHHINITOTA, 100 Wart 16-32 Ch From. $100 
100 Syntar X 40-100 watt 32 Ch, Also OVP Modets . From $50 
40 Syntor X 173VXJ72048K 100 Watt OVP wMic Control Head Call 
200 Macoe 100 Watt 4-12 Ch From $50 
25 Mitek 45-100 Wan t-4 Ch From $50 
300 Mast i AIE 100 Watt PLL Exciter Available . = From $50 
50 PAC-RT Mobile Repeater |S Watt .. From $50 
Mobiles 450-495 Mite 

10 Spectra S000 110 Watt 128 Ch . From $005 
£0 SyntorX 9000 110 Watt 32 ch, Also OVP Avallatte From $395 
30 SyntorX 40-110 Watt 32 Ch, Also OVP Avaitable _ From $100 
49 Marek 30-100 Watt 4 Ch From $50 
SO Mast: li 45-75 Watt, Also E Model w/Duplaxer From $100 
15 Mas || 75 Want 470-495 MHr $350 
10 PAC-RT Mobile Repeater 1 Watt 6 VRS From $150 


Mobiles 900-900 Mitz 

12 Syntor X 9000, 35 Wott TASKEJ7JO4AK +--+ From $100 
20 Spectra 900 T D27KGaSJBSOK use .. From $250 
25 Johnson B6TOA107 AB7IOA0N7 . From $25 
+0 Maxtrac 600 T Bt-87 From $50 
t2 MTX 8000 (B7) = From $295 
Misc items 

100 Cantracom | 4 11, || Plus Consoles BIM. CEB.S Parts... Can 
10 Spectratac Votor, Several Types SE Con 
§ Secute-Nel Ea OVP COSSAFTSOONTSO9T Foes Call 
2 Socure-Net Console Witerface TSO07AK - 2... Call 
50 GE 8550 Dettw/Ranger Secon Heads = $200 
200 Tone 4 OC Remote Controle & Adaptor Intertacs , .. Call 
200 Mast Il A Mecor Base Station Cards Call 


BARNETT ELECTRONICS INC. 
330 HWY 2236 W., Lonoke, AR 72066 
ORDIRS & BIDS: BOO-423-3858 FAX: 501-676-2478 


© For Expanded List, updated weekly, look at our 
Website; www. barmattelec.com 


a Infor 501-676-5506 J 
VISA & MC Accopted, HO COD’s cs 
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PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—S70 
GP300, P110—S$50 * VISAR—S110 
HT600-S48 * MOBILES—$25 » SABER—$55 
HT50—$50 * STX—$35 » SPECTRA—S35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 « South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


wae rh AA ll 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood. 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above, 

WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


WHY PAY MORE 


—8 MOTOROLA 
«"SP50" 


MOT MAXTRAC guoute 1SW¥ 85 


MOT 1225 fe AW 165 wD! SPLAY (RADIOVANT ONLY) 
MOT F110 136-162Mey Swe 2F 
MOT PHO VHP SW tif 
MOT SP50 VHF GOMPALT 1-5 2F 1254s 
MOT SPSD VHF SW 10T 12 5KH2 
MOT GM300 VHF VOW 18F 
MOT GP300 me SW 2 
2 SW 2eF 


450-470 MHz 
4w 2CH 
w/Accessories 


Mit Gwe OF 
MANDY 47501 126-1S0VHr 400 16F 
“7-UMIT ONLY 
OTHER RECENT ARRIVALS 


MOT WCOR RETA scone TOW FL CONN 3 i Qty 

MOT MSF S000 RETR LMF 100W 20 OF sz CABINET 2 : =} 

1-10 $275 
$265 


CALL 


MOT MATARAG UME 


MOT KT1DI0 UME 2U¥ 16F | 5 i) 1 1 
MOT MT3000 LMF aW! 16h AWANT ONLY ( : 

MOT T2000 LAF AW BF \WeADCY a § 

MOT P20 UHE sAY GF - RADIO WANT ONLY 2 

MOT SABER i GWE 12F 18n450KHe 25+ 
MDT GP 900 VHF SW TBF ¥éy BATT. (NEW) 

MOT PLD YE SW 2F RADIO WY ANT ONLY 


S) WALCOM INTL SVN 1SOW 
27) POWER SUPPLES 
(2) 08 PRODUCTS CONSISTING OF it: OBS 3-STN COVEMER & (1) DS 
PROOUCTS 2/STW COMBINER 
{1) MOTOROLA CENTRAL CUNTRERLER Wy THE CSC & TSC BOARDS MISSING 
ALL ITEMS IAQURTED Of (2) E-FT RACES |INCL IS 1-¥/ICOR STATION FOR PARTS USE) 


ERICSSON / GE-MAXON PORTABLE RADIOS 
NEW OLD STOCK (N.O.S)* 


MAXON SEE 
EQUIV NOTE 


“Discontinued w/1 yr. Factory Warranty 


(MONOGRAM) 
E/GE MODE 
KRD103-128/2 
KRD103-128/4 
MGP148 (MHB3HP) 


DESCRIPTION UNIT PRICE 
SL-7OWV = #1,#3 148-174MHz 5W 16F $115 
SL-7OWU so #1,#3 440-470MHz 4W 16F $125 
SP2550XM #1,#3,44 148-162MHz 5W 10F $125 
MGP160 (MHB3JP) SP2250XH #1,#3.44 160-174MHz SW 10F $125 
MHPASB (344A44508P1) SA1155 #4 600MAN NiCd Battery $20 
KRY101611/1 (MGAEIV) SA1421 #3 Remote Speaker Mic Oty(1-10}:$15,(10+}:$12 
SP5050HD #2 30-35MHz 5W 6F C/SQ 
SPS5050HD #2 35-42MHz 5W 6F C/SQ 
SPSOSOHD #2 42-50MHz 5W 6F C/SQ 
MHNCSR (349A9730P11) CA3535 - 30-35 MHz Antenna 
BML 161-54/1 — o Trunking 2-Unit Charger 
i SM41SOL #5 136-150MHz 40W 16F 


NOTES; 

#1 Includes Radio, Ant, Belt Clip (w/o Battery, Charger) 

#2 Includes Radio, Batt, Belt Clip, Wall Charger 

#3 Speaker Mic, also works w/Maxon SL70/SP2550 Radios 
#4 Rated for Intrinsic Safe Option 

#5 New wi full 2-year Factory Warrenty - Mobile 


"Radios manufactured in 1996/97 for Ericsson/GE by Maxon on an OEM basis. 
They are sold as new, but without Factory Warranty. 


KRD103-12 8/2-4 MGP148 LO BAND 
(SL70W) (SP2550) MONOGRAM 


, tf 


AIR COMM - 


SA-1421A 
Delux Speaker/ 
Microphone 


(SP5050HD) 


Phone: (602) 275-4505 
Fax: (602) 275-4555 
website: www.air-comm.com 4614 East McDowell Road 


email: sacohen@primenet.com Phoenix, AZ 85008 
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equipment for sale 


DOES YOUR ADVERTISING 
WALK AND TALK ? 


IF 

NOT GIVE 

THE LABEL EXPERTS 
A CALL ! 


nehor 
7.’ Wet, 
lest “= Label Experts" 


cS 
a 972-242-0439 FAX 972-242-0959 


1-800-875-7859 


© : 
iomeolcast 
LUTIONS 
716.223.4927 TEL 
716.223.3255 FAX 
www.simulcastsolutions.com 


Used 2 Way Radio 


MOTOROLA 6 GE ® nid JOHNSON etc, 
PORTABLES / PAGERS / MOBILES / BASES / REPEATERS 


Contact us when you are looking for econo- 
mica! used equipment. We are a reliable 
source for all major brands of used 2 way gear 


uum (708) 687-0300 
Ral Buy @ Sell e Trade 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail ua at mdmradio@earthiink.net 


MDM Radio Ltd. 


1629 N. 31st Ave. Melrose Park, ||, 60160 
Tel, (708) 681-0300 Fax {708) 681-9800 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 
Quanti Equipment List 
15 5 fen ASE YT aye aks r emir 
06 Rockwel-Colins MIRG- stiby 6Ghz 
50 Motorola Starplex one Modems Hamar 
35 Motorola Maratrac 30-36 110w weet .. 
05 Motorola MSF 5000 UHF 


$400 ea. 

01 Scientific-Allanta 46533 ERTS. Toacamer OC) $1000 
New ListingO Call Charles at 336-769-2885 
For moré equipment, visit our website at www.cmcent,com 


* BOARDS «STRIPS * ACCESSORIES * ELEMENTS * REEDS = 
PCIiI— PEKAAR Sree ik oop a a INC. 
$s cialis of the month $ Steve’ f Gregory Electronit 
MOTI LA Mitrek Tabletop baso model L-51 JJA 60 watt, low band 36-50 range 
Ericsson. GE S825 Control heads w/siren 
Uniden Force Model FMLGOO wimic = 
MOTOROLA Moxey Model D43TSAG300BK wi 
GE DELTA S Mobile—110w, Migh band, 150-170 set wiaccessonos 
GE MLS mobiles high band, with mc & bracket ...... 
oe Lge Portable 1 Teoh high band with antenna & batte 
OROLA Maxtrac 600 model OISMOASGBSBK, 300 nga 
Ge THOENIX Mobile NSHH1W40TB—high band dual pnorty scangrey case with accessories 
GE PCS Portable 470-490 range wibattory & 
MIDLAND model 7013408 w/ accossorias ...... ze $13: 
GE-MPD-MPA S5Unit Rack Chargor .. ......... Standard $10... Rapid 23 
Ericsson GE MDS mobiles comb, TLAGQ, a 98 waccussories $98 


Catalog Availabie...1f you can’t find it, are us! Call (973) 772-0704 or tax (973) 340-1902 
«$0334» SLN3SW313 « SAINOSS3I990V + SdiLS « saquvog + 


*BUY *SELL «TRADE 
e30VuL>= 13S" ANds 


In Business Since 1968 


M J Communications, Inc 
Call us Toll Free at 877-945-9307 
ALL MAJOR BRANDS 
New and Used Equipment 


See our Web Site @ www.mjcomm.com 
We accept Visa and Mastercard 
We buy Used Equipment, Fax us your list 
Special Pricing on FRS Radios 
4228 East 43rd Fax# 501-945-0333 
North Little Rock, AR 72117 


501-945-9307 
501-945-3331 


17-19 November 1999 
Miami Beach Convention Genter 


Telecomlatina Milam! Beach, Florida U.S.A. 
99 Globalization. Innovation. Convergence. 


Telecom Latina’99 delivers the information and technology that communications 
professionals in Latin America need to prosper in this new marketplace. 


For more information on attending or exhibiting, 
call 1-800-288-8606 or +1-303-741-2901. Or visit our Web site: www.telecomlatina.com 


“See our NEW Motorola Dealer Referral Program 
*Introducing the Motorola TS11 “Motorola Radios for Resellers” 
*Need repairs? Call us for pricing. Our prices include all parts! 


Visit our web site NOW or you’ll not know what you're missing! 


From your RADIUS LEADER, 


PROCOMM 


INFORMATION: 805-497-2397 Ordering: 800-497-2394 
805-494-5078 24-Hour Fax Line: 805-494-3115 
8:00 - 6:00 pm Pacific Time 805-497-3430 


VISIT OUR WEB SITE: http://www.procommusa.com 
e-mail: procommusa@aol.com 
Where quality is #1, but where we want to be dead last when you cail for pricing! 
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equipment for sale 


DEALERS WANTED World’s First Talking 32 Channel Radio 


SUPER BUYS 


Now you can be a dealer in a new line of 


¢ Motorola 450 MHz LTR, NEW 
MOTOROLA 2-WAY RADIOS List $580 ea., Dealer cost $350 ea. 


Your Cost $300 ea. 


AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR 
* GTX 800 MHz Mobile 


Call Now 1-888-GO-WETEC, ext. 11 * MTX 8000's — B3’s portable.... $199 ea. 


Visit our website at: www.wetec.com 
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Buy & Sell | 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.comm 


AVL / GPS EQUIPMENT 
MOTOROLA Radius 
Lowest Prices! 
"NEW" PRO 5150/7150/9150 
GP 88 & 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


PRE-OWNED RADIOS! 


We currently have a selection of pre-owned radios, 
as well as chargers and accessories. 
Call for more information and great prices! 


UHF Qty. | MT2000 168 Channel 4 
P10 2 Channel 16 | Visar 16 Channel 14 
P1104 Channel 14 ‘| VHF 

P1106 Channel 21 ~| P1106 Channel 

SP50 2 Channel 1 | SP50 2 Channel 

SP50 6 Channel 5 } SP50 10 Channel 

P200 6 Channel 97 | P2006 Channel 24 
GP300 16 Channel 140 | GP300 2 Channel 4 
GP35016 Channel 87 | GP350 16 Channel 9 
P1225 16 Channel 15 | P1225 16 Channel 2 
HT100016 Channel 6 | Visar 16 Channel 14 
M1000 100 Channel = 2 | All radios include a 30-day warranty. 


ca sah holy Days oop 
all to plac 
to request a REE cata cmatog! 


1.800.272.7111 RACING ELECTRONICS 


www.racingelectronics.com 


New and Used 


fserne restrictions muty apply) 
Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 


STATION IDENTIFIERS 
UO Morse code and Voice Identification 
O Three monitors and three timers 

Q Several Standard Models available 
O Reseller and Quantity Discounts 


YE Rx x NA 800-722-6664 
7 PRODUCTS INCORPORATES 216-351-1755 


COMMUNICATIONS WEST, LTD. 
E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* BATTERIES * EXPORT ITEMS * ACCESSORIES « 
SYNNALNY « SIWSALSAS ASAYNYHNL « SLYVd 


3 - NEW i y 
att; Radio Programming Cables 


ee The Motorola’ Radia It Programs.........-..-------...---Price_]] pat Programming Adaptor...$139.95 
i: egaee FAT SO eit TG FRAGRUS 1G WADGENS. -coercoropeensnacoresnannsnenanvernnpessannssensnsns espe evvastver$cstacecssiarbesukesh monayunenasneeNy $59.% | ~ Compatible with “RIB™ unit. 


a HT600, MT800, M1000, P200, P500, MTX800, MTX810, MTX820, MTX900. (connection on top of radio)...........$85.% Jf * Rugged steel case. 
MARATRAC. (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, Power LED. 
at (RADIUS - M100, M206, M208, M214, M216, M400, GM300), PA-TT Adaptor...$159.95 


Prog 
Be sceees STX, STX Gemini, STX 821 trunked portables... ah E * Contains rechargeable NI-CAD Batteries: 
(oe SABER and System SABER, cesssecsssesseeeesseeeee- cou . mM... x tones batsicten ae Ee 
ae SPECTRA Low and Medium Power Units. . ‘ AOR S: NODS COMP ras 


* Staus LEDs: Power On and Charge. 
* Power Switch. 

* Power / Charger Included. 

= Runs for 8 continuous hours, 


Bae Radius P 50 Plus. 


9 ...... R100 Repeater. ... 

10 .... MCX1000. ...... an... $65. oot) SRE 

41 .... Cloning Cable for the Motorola’ HT600 / MT1000, > ..... A PA-III Pocket Programmer...$189.95 
12A .. GP300, GP350, and P1710 Models. ...........-:.--------2e0----- i * Micro-Size Design for Convenient 

13 .... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. ... BBR BMierrssrsrssressrrsrresesersresrrreeees ; Portability and Use. 2 


* Uses Surface Mount Technology 


14 .... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JED! Series. <Reckargeabig = Works bd OG 


Bests: WASB PFU, sas scceteren seiansscsohs oan Reka ugaenacasssacagaivepndbseapids nbea tense desalbgibaes URaNOSN ING Ra aONAANNs daneiNSS=REts=aemaaay oe 
16 .... Cloning Cable for the Motorola” JED! Series. 
17 .... ASTRO SABER and SABER SI. 
18 .... SP5O. 

.. M1225, . 


s, z pare These Important Points, Before You Buy! 
Polaris Industries FR Sen When Ordered belore tpm EST. 

= We Accept: American iscover, MasterCard and Visa. 
Teoh intay 404-622-0724 + Professional Users Guide with Detailed Photos Included with All Radio Products. 
eA te imi - Compare Polaris’ Features and Quality, Don't Accept imitations! 


Circle (121) on Fast Fact Card 


1-800-752-3571 


October 1999 MOBILE RADIO TECHNOLOGY 67 


TRINITY RADIO 
USED RADIOS at Low Prices! 


BEST CUSTOMER SERVICE and PRICES ON 


—  e 2-WAY RADIOS 
eae ae MOTOROLA 2- WAY RADIOS __* All products come with factory 
* MAXAR * CHRYSTAL ELEM * GP68 w/ Hi-cap battery & rapid warranty and genuine Motorola 
*RPTAS * BASE STATIONS desktop charger Accessories. 


* GP88 w/ Hi-cap battery & standard «Payment Items: COD or 
desktop charger Terms-On Approved Credit 

* ProSeries w/ Standard accessories * Delivery within 8 business days 

*H1T750, HT 1000, HT 1250 w/ Standard «We also carry ICOM products 
accessories 

* SP50 w/ Standard accessories AMI 

* Mobiles, Trunking ; 

* Accessories: Remote speaker mic, (applied micrologic, Inc.) 
spare battery, carrying case, etc. Sales: 800-410-3669 


(940) 433-5452 «+ trinity-radio.com 


TEST EQUIPMENT - baad & SELL! 


An . 
SERVICE MONITORS 
HPBU204 10234513 


HPBI2 +4/600 (CDMA 


AR COM1208 271220 $9900 FR 1100S 
OS $5900 IFA 1600S 
38000 {1S-196 TOMA).19 Glu PCS, YCELP) 
CAT600 (celular actwanon toster} 
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MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SPSO-P110-GP300-GP350-P1 225-P200-SM50-SM120-M130-M1225-GM300 


$4900 Maroon 
$4500 
‘ call Lagle Retr Loss Brapes ... Cas 
Mhz ‘Signal Generators 
1300Mn2 Signal Genont 


Amtronix Instruments, Inc. 
Ph: 716-763-9104, 716-661-9964 « Fax: 716- "63. 0371 
http://www.amtronix.com 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 


Will pay TOP DOLLAR HT1000-MARATRACS-SPECTRA-STX-MTX8000-GP68-PP1 000X-MAXTRAC-MTX800 


for Motorola 800MHz Trunked 
Mobiles & Portables. 


Metro Communications LLC 
(423) 546-0311 — Jim Hayes 


A SALES: 800-545-7748 + FAX: 703-830-8710 
Rad‘\o VISIT US AT 
EV CSS, W/z/-4 http://www.radioexpressinc.com 
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computer 


MEASURE SIGNAL CovERAGE! 


« Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

« Use your NMEA or TSIP GPS receiver. 


e Automatically records signal ste 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 
Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 
Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 
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_..; The worst mistakes are the ones you can't see. 


Global Trunking Management 
& Billing Solutions for... 


SmartNet ¢ SmarWorks ¢ SmartZone 


LTR # MPT 1327 


For more information, 
» call (903) 561-6673 or 
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rentals 


: et ‘more COVERAGE from 
< advertising with MRT Classifieds, 


a Now on the web! 


Genesi 


www.GenesisWorld.com tuhiove great vlows heg@r. = 


software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 


SorrWRiGHT, LLC 

1010 So. Jouier St, Sure 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 © Fax: (303) 344-2811 
www.softwright.com 

emai: sales @softwright.com 
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your 


Call Dawn for info 1-800-347-9375 


tower 
services 


* Engineering 
* Installation 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 
¢Intrinsically Safe 
*Full Line of Radio Accessories 


«Mobiles & Repeaters 
e 24-Hour Service 
¢ Dealer Inquiries Invited 


Call for a quote. 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Co 


| advertise in MRT classifieds | 


Ten years of great 
service to you! 


We'll make your next 
project affordable. 
Cpe Plone 


www.mosscom.com 
800-822-MOSS 


{ towercompany. 
Phone 

1-800-968-5601 
or Fax 

1-800-882-3414 


P.O. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone 1-800-968-5601 * 219-495-2515 
Fax 1-800-882-3414 * 219-495-4205 
E-mail: sales@swager.com 
Internet: www,swager.com 
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computer software 


micropath' 
sofware and terrain data for communications en: Applicabons: 


Radio Propagation Software 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


303,526-5454 Sales 

303,233-4242 Support 

303,233-4026 Fax 
e-mail: sales@micropath.com 


SOOs 52 


PD 
©) 


7 
<> 


= 5 
OSSAX 


xj 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signa! Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


FIXED 
QUICK, 


Your customers demand speed and precision 
and you should too. CRI’s Service 
Management System is designed 
specifically to track ofl aspects critical to the 
successful management of your two-way 
repair facility. Fast. Easy. Flexible. 


4 OT A Coll CRI today. 
205/987.1523 

: email: 
Quick =~ 
FIX 1 
resour 
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tower space 


CHECK THE FACTS THEN 
CALL THE BEST! 
CHICAGO TOWER LEASING CORP. 
Environmentally controlled 
.¥ equipment enclosures, back-up power, 
RF engineered sites. Secure. 
Premiere sites in Metro Chicago Area—choice of 
Federal State, Govt. & all Class A Systems 
STAN STANN 


105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


(847) 823-7713 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


«<>» Want more information on 
advertised products? <> 


services 


RF @ CELLutions 


1100 E. 64" 


Denver, CO 80229 
Phone: 303-227-3210 
Fox: 303-227-3220 


Complete site Engineering and 
Design, Consulting, site Optimization, 
Expansion, site Management, site 
Maintenance, site Acquisitions and 
Technical assistance. 


We can provide all your RF Communi- 
cations needs, from Engineering to 
site construction, 


Ask RF @ CElLLutions about the multi- 
carrier power cell, (MPC) Re-Radiator, 
best way to extend your 
communications sites. 


Contact RF @ CELLutions 
We can answer all your questions. 
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eS 


-The Solution for Business [rformeation 
aces > Computer Based Record Keeping 

ata Solution 
—@ ‘nventories + Expenses ¢ Billing + Sales 


— Record keeping customized for your business — 
— www and custom interfaces - 


CALL FOR A FREE CONSULTATION 
| Phone: (913)707-4945 E-mail: jknupp@mid-west.net | 


j 


aC. FCC Licensing|! FAK \ 


repair 
services 


Minitor II Pager 
Repair Just $29.50 
Price includes all 
Parts and Labor 

5 Day turn time 
90 Day Warranty 


Water/Physical damage and 
housing parts not included 


P Paging and Wireless 800-822-2180 

“W Service Center _} Fax-561-683-0059 
1300 N FL Mango Rd #26 - 
West Palm Beach, FL 33409 sition 


Fs) Power Dynamics 


Power amplifier repair 
specialist, all makes/ 
models, from 10MHz to 2.4 
GHz, up to 1 KW. 
E-MAIL: buckman1 @gte.net 
WEB: pwrdynamics.com 
FAX/PH#: (909)460-4111 


MOTOROLA °49%%: 


PORTABLE & MOBILE REPAIR 
* Quick Tum Around ¢ Free Retum Shipping 
« Factory Trained & FCC Licensed Techs 


800°567°5636 


www.laker.net/arcom 
11110 W Galland Park Bivd, Suite 275, Sunrise, FL 33351 


Use the 2 
Reader Service Card! <<» _ 


Cardinal 
Electronics, Inc. 


(Formerly Triton Electronics, Inc.) 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 


Visit our Website: cardinalelec.com 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


IT IS POSSIBLE!!! 


..f0 receive quick, quality, service at affordable rates. 


ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 


— Authorized Maxon Dealer — 


Service of: * Radios 
¢ Transmitter Amplifiers 
* Tower Top Amplifiers 
* EDACS Equipment 
* Custom Projects & 
Equipment Modifications 
2054J Airport Road (804) 237-8255 


Lynchburg, VA 24502-3757 Fax/Phone: (804) 237-4762 
E-Mali: advcomm@worildnetatt.net 


maxen 

Motorola 
Ericsson/GE 
$49 Flate Rate 


Portable & Mobile Repairs 
Plus Parts & Shipping 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 

Fax: 770-458-8785 


= heslecar 


www.nselectronics.com 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicnopRocessor-BASED 
MosiLes, PortasLles aND ControL Heaps. 


SuRFACE MOUNT REPAIR. Most repainS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


(20) Motorcda arxd af mennoned orod.cts ain racomarks of 
°* Metra inc 


mac m o 
SS f- &-4 8S 2 — 
— i <. 


Pagers e Price e Delivery 


Complete line of 
Motorola paging 
products & accessories 


Most Minitor 3 models 
in stock for immediate 
delivery 


VHF & VHF stored voice 
Dealer programmable 
Competitive prices 


Responsive, experienced 
Staff 


MOTOROLA >, OS 


Authorized Paging Distributor 


Your Premier Motorola Paging Distributor 
Committed to Quality Service at Competitive Prices 


Serio LEAVITT 
“alordae COMmunications 


Call for details! 


ra Nh 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone Test. Operate 


RCC Consulttants,-Inc: 


100 Woodbridge Center Drive. Suite 201 
Woodbridge, NJ 07095 
$00-247-4796 
email - info@ree.com 


Ollices Nationwide & International 
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SINTERTEC 
PUBLISHING 


A PRIMEDIA COMPANY 
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Racal Competitor Competitor Coripetitor 
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eat 
Volume (cu. in.) 19.1 23.9 29.9 . 40.1 Metal Case 
Weight (ounces) 16 25 27 - 28 Submersible 
Power (watts) 5 5 5 § Keypad Programming 


Channels 256 255 255 256 Battery Meter 


Sure, it's the smallest, lightest radio to meet APCO Project 25 standards. But the Racal 25 digital 
portable is one tough little unit. And no wonder. Our reputation for rugged packaging of highly refined 
communications technology is unequaled throughout the military world. So the Racal 25 will impress 


you with features like full digital/analog interoperability. Advanced encryption and covert modes. Keypad 


So.be sure you get a Project 25 radio that can really take the abuse. Talk to us. Communicating through technology 


Racal Communications, Inc., 5 Research Place, Rockville, MD 20850 www.racalcomm.com 1-800-258-4420 RACAL 


Federal agencies can order Racal 25 on Department of the Interior Narrowband Radio Contract #NG60-C98-1007. 
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and radio-to-radio programming. And extensive user-customization capabilities. But it's a rough, wet and dirty world out there. 


TS-64DS 
OIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tanes from 33.0 to 254.1 Hz. 


$S-64 $28.95 

Microminiature OP Switch Programmable CTCSS Encoder. 
Includes 64 tones {rom 33.0 to 254.1 Hz. 

66" x 1,08" x 21" 


TS-64 $54.95 
Sub-minialure Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

78" 41.70" x 25" 


1.25" x 2.0" x .30" 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identitication System 
ANI-1 Encoder - 1.13" x .66" x .22" 
ANI-2 Stalion Decoder - 5.4" x 5.8" x 1.4" 


ID-8 $69.95 
Aulomalic Morse Station Identifier. Meets all FCC 

ID Requirements, Fully tield programmable 

with Included keypad. 1.85" x 1.12” x 35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel wilh ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions, 


$D-1000 $59.95 PE-2P $54.95 
Two-Tone Sequential Decoder. Programmable unit Two-Tone Sequential Encoder, Sub-assembly mounts 
provides switched oulputs trom Two-Tone paging calls. inside radio or other enclosure. Multiple call capability. 
1.25" x 2.0" x .4” 1.25” x 2.0" x .4" 


Desktop Paging Encoder. Two-Tone Sequential, 
other formats available, 7,5° x 7.8" x 2.7" 
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$59.95 
Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 OCS codes. 1.36" x 1.18" x .25” 


FILTERS 
Call us for the lowest cost, 12.5kHz channel spacing, 
exact replacement, crystal and ceramic IF fillers for 
Part 90 Refarming, 


$129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LEO Display. 
Great tor the Benchtop. $5.25" x 3.3" x 1.7" 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 


web - COMMUNICATIONS SPECIALISTS, INC. 


wwwrieenispeoeen | # 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
4 (714) 998-3021 * FAX (714) 974-3420 
Circle (3) on Fast Fact Card ; ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0547 [oc one 
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